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PREFACE 



TO THE 



HISTOEIA DENSI ET EAEI. 



BT ROBERT lESlIE ELLIS. 



The foUowing treatise, which is one of the five his- 
tories mentioned in the Hutoria Naturalis^ was pub- 
lished in 1658 by Dr. Rawley. A good deal of its 
Contents occur in an imperfect and fragmentary State 
in the Phoerwmena ünivern} 

It has somewhat the appearance of having been left 
unfinished, and excepting a table of specific gravitie» 
and an account of the way in which this table was con- 
structed, contains little that is now of interest. The 
table occurs also in the Phcetiomena Univerm, : in the 
HiMoria Derm et Mari one substance is omitted and six 
added, so that the whole number of substances men- 

1 One of the fragments published hy Gruter in 1651, which will be printed 
in Part III. of this edition. My own impression is that much of the first 
portion of the present treatise — from the first tabula down to the mofdium, 
p. 53. — is of earlier date than Gruter^s copy, and less perfect; and that 
the remainder on\y — extending from the üntamnexioto the end — is to be 
r^arded as the Hiiforia Den» et Bari which Rawley mentions as having 
been composed by Bacon dnring his last qiunquennium ; the previotis pari 
being made up of notes and loose papers written at varioas times, many of 
them long before, and never digested into order. See my note at the end 
of this pre&ce. — J. 8, 
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10 I'UKKACK TO TIIK 

tionofl, wliiüli iri Mi;v(*iiiy-ilirt*(* in tlio fonnor, U «eventjr* 
(M^lii in th» lutUir work. 

TlnN t»l)l(t of H|)(fcifir! ^(mviii(*M Im tho only collc«ctioa 
of quuntitat!v($ cx|Kirim(*ntul n^ulU'tlmt wo find in 
Ha<'on*M work». Fifw iix\)muumtn of tliu nanio kind 
liu<l provioiiHly Ixicn niude. TIk* nicihoil whicli Ba- 
vmi (Mn|}|oy(*<l (*ntil)l(*N nn to form mmio opinion an to 
th«! uniount of hin urfiufiintfinc*«) witli inatheiuatieal 

TliH firHt tiilile of A|m(Mfir ^raviticfi waM constructod 
hy MarinuH Cilu'tulduM,' wIiohc! ArnhirnedeM PromoiUB 
wiiM |)ul)liHii(;<l in UW\, It rontain» only twelve 
HuliHttuKU'H, und iM tlKM't'foro, HO für un tlii5 nutnlicr of 
i*.x\)i*v\nM*\\U iM (!on(!ern<f(l, niurli inferior to liacon*«« 
Hut on tli() otlicr liund Ci hiitfilduM i» tho uutlior of tbe 
incftliod of ßndin^ NpiirÜi«! ^mvitiüM whirli, with c^rtun 
niodiüratioriN and (:on*<*(^tionM, liuü rcnttiin«^ in tise to 
tlio \m*M*\\i day, wImtciih no onc, prolmlily, hm at- 
ttitnptcfd to find KiH^riHc* ^ruvitit*M hy Hucon*» proc«»», 
TIh! |irinri|)l<j of (JimtiilduH^H nictliod conMintH in weigh» 
in/;( tili) HuliMtftncfo wlii^di i» to Int (^xaniinüd in uir and 
in wiitttr, and tlinH aMctM'tainin^ th«; WL*i^lit of tln^ wator 
wiiirh !t diNplurjM. Hy tliiH nn^tliod tlus ronipariHon of 
tli() dmiHitieM of difi(trc*nt Hul>Htan<!<iN im niado to dc|jc*nd 
on tlio lirMt |)rin<fi|)hm of liydroMtaticM. '1*1h) (iftcn-told 
Mtory of An'liiniüd<tM und IIi(iro*M rrown (.'ontuinM tlie 
ffivtn of tlu! Nutno ntothod ; und it U jirobulily froni thia 
tliat (iliotalduM tiKik tlio titlo of IiIm book. It i'ontains 

^ li «piMATH fntm ll«rrioi'ii pAiif^r«, xuim \\\ i\xn KritiNh Mu«ftutii, iXxni hth 
fufu ilift putiliiüitioM ttHiUti ArihlnuuU» J*nmudutf litt kimw Uttw tu iltitanniün 
nytu'MU'. KrttvitUfM Uy wf.\uhUiti( fii «ir itti<l wnUtr. Wtt uro not huwitvtir »n- 
UtM Ut «MMtrt, M Uurtm Zm'U Um iIoiki, ilmi liU «txpttriiiiittiU {»rffunlttd 
UiiM« (ff (ihtttNldl. hHN) tlitt iiu|»|ilMmNMt Ut iir. UnulUy'fi MiMMiUiiitttoiM 
Workn, hy l'rttf. RiKAud, |)|). 49 «tifl Ol. 
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however, beside the tables of specific gravides, certain 
corollaries from propositions in Archimedes^s treatise 
on the eqnilibrium of floating bodies, enongh to show 
that Ghetaldus was entitled to profess himself a fol- 
lower of Archimedes.^ Towards the end of his trear 
tise he telk the story of Arehimedes and Hiero, and 
remarks on the practical defects of the method which 
Arehimedes employed. The chief inaccuracy arises 
from the efiect of eapillary attraction on the surfiice of 
the water, which makes it difficult to know when the 
vessel, into which the crown or other substance to be 
examined is introduced, is only just füll. Ghetaldus^s 
remark, that the water which overflows cannot be col- 
lected and measnred without loss, is no doubt correct ; 
but it does not seem that this way of trying the experi- 
ment was employed by Arehimedes« After putting the 
crown into a vessel füll of water and thus making a 
part of the water overflow, he filled the vessel again, 
measuring the quantity of water poured in. Bepeat- 
ing this experiment with a mass of gold equal in weight 
to the crown, and then again with a mass of silver also 
of equal weight, he found that the crown displaced 
more water than the gold and less than the silver, and 
thereby showed that the crown was not of pure gold« 
It does not seem, from what Vitruvius says, that Ar- 
ehimedes calculated the amount of alloy which it con- 
tained. In truth he had not sufficient data for the 
purpose, unless it was clear that the gold was alloyed 
only with silver. 

After pointing out the defects of Archimedes's meth- 
od, Ghetaldus remarks that they are effectually avoided 

1 ^ Itti vero opiuculo Domen ab Archimedei quem docem sequor, im- 
potiii" 
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by wei^hin^ tlic hinly in uir and water, in the manner 
which he hus already doKcribi'd. In thia manner it is 
not neccHsury to take innsses of e(|ual weight in air, in 
Order to coinpare the Hpecific! ^ravitieH ; any particie of 
each ]H Hufticient for the re(|iiired ex|>eriments. 

The »iniplirity an<I inodesty of (ihetaldus*8 style-— 
Iie says of hininelf, ^^ is enim ego sum, qm malim sein 
quam nosoi ; discere ({uani docere : *' ^ — make ua un- 
willin^ to believe that he wa.s aware tliat the incthod 
of wei^hing in air and water, in order to compare Bpe* 
cifir gravi ties, was not new. Yet it had been given in 
a HÜghtly difierent form in one of the moat populär 
books of the tiine, — the Natural Mayic of Porta. The 
error liowever which Porta has inade in npplying it 
seems to be good evidence in favor of Ghetaldus, who 
would scarcoly have omitted an opportunity of pointing 
it out. 

Porta, like Ghetaldus, teils tlie story of Hiero's 
crown, and after saying something of the practical 
objections to tlie metliod which Archimedes employed, 
goes on to remark that the method he is about to de- 
8cribe is so much better than the old one, ^^ ut dicere 
possimus v'7r€f)€VfyqKa v7rc/)ci;/>7;Ka." ' Take, ho says, the 
metal whose purity is to be examined, and an equal 
weight of tlie saine metal known to be free from all 
alloy. Place them in the scales of an accurate balance, 
and when they are in e(|uilibriuin, immerse botli scales 
in water. It will be seen that the impure metal will 
rise, and that the other will sink. Thus, in the case 



1 **I had rather know than bo known/' in ono of tho iientencos in Ba- 
con'H Pnmui, — ,7, 8, 

3 There in, of courao, no Huch word m iirepgypioKu, nor would it mean 
what Porta wiith«« to expresH. Uut hi« muauing in obvious. 
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of gold alloyed with silver, if we would know how 
much silver it contains, we must put it in the one 
Scale, and in the other as much pure gold as will pro- 
duce equilibrium under water. Then lift both scales 
out of the water, and determine the excesä of weight 
which was necessary to produce equilibrium in the 
water. This excess is the weight of the alloy. Again, 
if you would know how much gold there is in the gild- 
ing of a silver vessel : Put the vessel in one scale, and 
balanee it in air with pure silver : put both scales intö 
water; and the weight of the gold which must be 
added to the pure silver in order to restore the balancei 
is the weight of the gilding* Both these methods are 
entirely wrong.^ But Porta goes on, after remarking 
that they are applicable to other alloys beside that of 
gold and silver, to give certain Statements of the weight 
of iron and other metals as weighed in air and iri 
water, which constitute in effect a table of specific 
gravities. For some reason or other, they almost all 
err in the same direction, making the substances to 
which they relate appear lighter than they really are. 
Probably Porta forgot that the scale in which the body 
was placed, was itself buoyed up by the water. How- 
ever that may be, he says that an iron ball weighing 

1 If, in the case of the first, p and c are respectively the densities of gold 

and silver, and v, u, and Fthe voluraes of the gold in the debased metal, 

of the silver, and of the pure gold respectively ; then, as they balanee in 

water, 

pv •\- au — (» 4- «) = (p — 1) Vi 

and if the excess of weight in air is w, then 

to <f— 1 
— =pt>4-<7« — p V= t> 4- tt — V= u tt, 

. 9 P-1 

p — (7 

or w := g w, instead of^gau. 

And similarly in the seoond case. 
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ninetoen ounces in air wcighs fiftcen in water, which 
would makc the specific gravity of iron only four and 
three quarterfl. Similarly a ball of lead of tliirty-one 
ounces in air loses four ounces in water: so that the 
specific gravity of lead is less than ei^ht. He statat 
similar results for six kinds of ^old ; the highest sp^ 
cific gravity being seventeen. The error in this case 
may havo been causod by the alloy ; which is the more 
probable, as in the cane of silver bis result is almost 
absolutely accurate. Silver weighing a hundrod and 
twenty-five grains in air wcighs a hundred and thirteen 
in water. This gives a specific gravity of 10*41. For 
the precious metals he probably usod greater care in 
xnaking the experiment. Porta manifcstly but half 
understood what he was doing : still he had got pot* 
Session of the idea that specific weiglits wcre to be com* 
pared by weighing in air and water ; and this idea once 
got, any person who had read Archimedes*» treatiso on 
floating bodies, might easily have dono what Ghetaldus 
did. 

I have thought this digression üllowable, as the 
most recent account of the progress of »cience in Italy, 
namely M. Libri's, contains nothing on the subject. 
M. Libri remarks, that it is difficult to enumerate 
Porta's speculations, and still more so to ascertain 
how much of them he is entitlod to claim a» bis own. 
In the present case however he is, I think, entitled to 
at least the credit due to an ingonioiis miHtake. 

Porta's method, like that of Archimedos, requires us 
to have a mass of pure gold e()ual in wcnght to the 
crown or other portion of alloyed metal whicli is to be 
examined. Ghetaldus's, on the contra ry, is free from 
this condition, which would in many cases make the 
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other methods wholly useless. But Bacon's, so far 
from being an improvement on any of those which liad 
preceded it, is the most unmanageable of all. His ex- 
peripfients must have been carefully made in order to 
give him the degree of accuracy which he has in most 
cases attained ; for nothing can be more inartificial 
than the process employed. He formed a hollow prism, 
of which the height is a little greater than the side of 
the base — the base being a Square, and just equal to a 
side of a cube of gold weighing one ounce. Any sub- 
stance to be compared with gold is to be formed into a 
cube of dimensions equal to the ounce cube of gold, 
which is ascertained by its just fitting into the prism : 
the weight of the prism being known both when it is 
empty, and when it carries a cube of the given sub- 
stance, that of the latter is also known, and its gravity 
compared to that of gold is thence determined. Con- 
sequently this method requires it to be possible to give 
a cubical form to the substance to be examined ; a con- 
dition in many cases wholly impracticable, and which 
in all cases will give rise to many sources of error. In 
the original problem of Hiero's crown, for instance, 
Bacon could not have been permitted to cut a piece 
out in Order to mould it into a cube. His method must 
have been changed, and he could only have advised the 
king to have another crown made on the same pattern, 
and of gold known to be unalloyed, and then to see 
whether the two crowns were of equal weight. It is 
tolerably certain that he had formed no distinct notion 
of the problem proposed to Archimedes, — namely, to 
compare the specific weights of bodies of given forms ; 
because, after remarking that a table of specific gravities 
raay be usefully employed in determining the composi- 
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tion of alloys, he goes on to say, " Arbitror hoc esse 
€VfrrjKa illud Archimedis ; s^d utcunque ita res est/' As 
in the Sylva Sylvarum he has copied largely from the 
Natural Magic, and even from the neighbourhood of 
the passage of which I liave been speaking, it may ap- 
pear odd that he had not learnt from Porta what was 
the real difficulty whicli Archimedes had to overcome. 
The most obvious explanation is, that the Hütaria 
Densi et Rari was written before he had become ac- 
quainted with Porta's work.^ 

The use of making the lieight of the pr'ism greater 
than the side of the base was this : when fluids were 
examined, the prism was filled up to a mark placed in- 
side, at the height of the top of the cube, and the depth 
of the prism being somewhat greater than this height 
prevented the fluid from overflowing. In a small prism 
the surface of the fluid will be perceptibly convex ; bat 
this source of error was disregarded, or not observed. 
But, probably, the most remarkable error which Bacon 
has committed is chiefly owing to this circumstanoe. 
Both in the Phoenomena Universi and the Higtaria 
Densi et Rari, the weight of the cube of mercury is 
stated at nineteen pennyweights and nine grains, that 
of the cube of gold being, as we know, one ounce. 
The specific gravity of gold is therefore to that of mer- 
cury as twenty to nineteen and three eighths ; whereas 
the real ratio is less than twenty to fourteen and a half. 
Of this large error, a considerable part is accounted for 
hy the convexity of the surface of the mercury. In 
the other specific gravities of fluids, which admit of an 

1 His attention seemti to have been drawn to the point in quefftion after- 
irards. See '* Certain Experiments made by the Lord Bacon about Weight 
in Air and Water/' Part III. of this edition near the end, and Mr. ElUs^a 
note. — J. S. 
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accuratc comparison with modern results, there will be 
found an error in tho same direction, tliough, as we 
sliould expect, of a much smaller amoiint. 

Beside solids and fluidft, Bacon also made cxperi- 
ment« on substances reduced to powder ; not however 
distinguishing botwecn meroly mecbanical i)ulveriÄa- 
tion, and tbat wbich is tbe re»ult of soine cliemical 
proces». Thus be compares lead " in corpore '' and 
in ccruss, mercury and corrosive subbmate, &c. It 
was not bowever to be expected tbat be sboidd mako 
tbifl distinetion. 

Witb respeot to tbe pbilosopliical inferenros wliicli 
be proposes to deduce from tlio quantitative tbeory of 
I)(»n«ity and Karity, lie «eeui«, as usnal, to l)car some- 
wbat too liardly on Aristotle. It was a received ojnn- 
ion among tbe diHcij)le8 of Aristotle tliat one measure 
of uartb is transinutable into ten of water, and one of 
water into ten of air. Tln's opinion was no doubt 
founded on a passage in wbicli Aristotle arguing 
against tbe doetrine of Empedocles, wlio recognising 
four elements did not a(bnit tliat tliey could be trans- 
muted into one anotlier, remark» tbat if tbis be deiiied, 
w(j cannot compare tlieni Kara wotrov ^ iriHTov, according 
to (juantity as sucb. If we say tbat one measure of 
water beeomes ten of air, tlien we may also assert tliat 
one measure of water is in point of quantity equal to 
ten of air ; and conversely, in order tbat tbe latter 
stjitcment may bave a definite meaning, we must ad- 
mit tbat water may be (jbanged into air, or m'ß vernä* 
Tberefore, Aristotle says, we may well be surjunsed 
tbat any of tbose wbo compare tbe elements according 
to quantity deny tbeir mutual transmutability. In tbis 
argumentum per incommodum tbere are two points wor- 

VOL. IV. 2 
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thy of notice : in the first place, the complete absence 
of any notion that the quantity of matter was to be 
measured by the weight; and in the second, the recog- 
nition of the possibility of definite quantitative compar- 
isons among the elements. So clearly is this fixed in 
Aristotle's mind, that he uses it to show that the ele- 
ments must be transmutable, There is however no 
foundation for Bacon's censure,^ that under the sanc- 
tion of the doctrine that matter is wholly indifferent to 
differences of form, the schoolmen in effect maintained 
that any given portion of water might possibly become 
any quantity of air. He remarks, that if any one as- 
serts that one measure of water can be transmuted into 
an equal measure of air, he in reality asserts that some- 
thing which previously exist-ed can be absolutely anni- 
hilated ; since, taking for argument's sake the common 
opinion as to the relation between water and air, the 
Single measure of water might have been made into ten 
of air ; so that in order to arrive at the single measure 
of air nine must have been annihilated. No one, he 
says, can be so bewildered with abstract subtleties as to 
believe that there is as much matter in one measure of 
air as in ten. Certainly not ; and the follower of Aris- 
totle would simply remark, that the phrase " as much 
matter " is, in bis sense of the word matter, a phrase 
without meaning. For to him matter apart from form 
has no actual existence ; it is not euB actu^ and there- 
fore does not admit of any determination either in the 
category of quantity or any other. Whatever may be 
thought of the value of the Aristotelian antithesis of 
form and matter, we are not at liberty to charge it with 

i This censure is implied throughout the Aditus. I have expressed bis 
argument rather more fully than he has done himself. 
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diflSculties which only ari^e whcn we forget that, in this 
antithesM, matter do€»$ not mean any ar;tually exi»ting 
thing* We miwt not replace tlie merely negative no- 
tion of the AriHt^itelian vXrf hy the [x>«itive idea of »üb- 
Ktance, and then Interpret the dirrtum that matter is 
indifTerently »ttöceptible of all fbnn», m m to make it 
mean that the quantity of a given portion of suYiStance 
can be conceived to vary. That thi» transition from 
matter U) »uljatanc^ has been often made, may readily 
Ije admitted ; it i» only cme instance of the tendcncy of 
the mind to replace highly sAmtract notionn by othen» 
which are le«» »o, — a tendency which, in the hi«tory 
of philoHTjphy, in a» the oSfß^ «w to narta iX ileraclitu». 

In crnnmending tho^e who deny that primitive mat- 
ter iis ^^ quanto plane »poliata, licet ad alia» forma« a^qua,'' 
Bacon refer» to the Averroi»t«, who a»criJ>ed to matter, 
com^idered ajiart from any form, extenKion in three 
dimcnMonf» — interminate extenKion, as it wa» iMually 
exprensed. Any attempt to give mete» and Ix^und« to 
thi« interminate extension would have been in the opin- 
ion of Averroe«, a« well a» in tliat r/f the other fbllow- 
er» c/f Ari«totle, Ui intnKluce an t^ % or fonn. Thi» 
rloctrine wa« however regarde^l by the orthrnlox »chool- 
men a« little le»« of a liere»y than that which Averroe« 
had promulgated Uniching the «oul of man« Another 
and a «omewhat earlier doctrine a«cribed to all matter 
a fonn of corj^oreity, prior t^> the introduction of any 
«|ier:ial or particular form. Both the«e doctrine?» are of 
Arab origin, the last-mentioned Jicing that of A viccnna: 
thcy »eem \a} »pring from the same character e>f mind, 
though Avicenna'» opinion i« »trongly cjondemncd by 
Avernxj». It rU><*H not »eem to have evcr been received 
with mach a»»ent, though the phrase " form of cor- 
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poreity " became long afterwards famous, when Duns 
Scotus introduced it into his psychological theory. 

Bacon is scarcely justified in asserting that Aristotle 
reduced the whole question of density and rarity to 
" the frigid distinction of act and power." He said, on 
the contrary, that density and rarity, instead of being, 
as at first they seem to be, purely qualitative concep- 
tions, pass into another category than that of quality, 
when they are more narrowly examined. His expres- 
sions are sufficiently remarkable to be quoted : — 2oikc . . 
äXkorpui ra Totavra (namely the rare and the dense, the 

smooth and the rough) that r$s Trcpl ro ttoiov Suitpccrccos * 
Ota-Lv yap fiaXkov riva Kfxuverat, rtav fiopCüiv iKortpov SrjXmfv* 
TTVKvov fikv yap r^ '^°' P^p^ avveyyxji c7vai (IAAt/Xoic, pxLVOV 
Bk Ti} Sicoravai aw* dAAi^AxoVy koI Xciov ph^ r<^ Itr cv^cuzc im^ 

Tflt pjOptXl K€L<T6aLy Tpa\V Bk T<p T^ p>kv VTT€p€)(€lV TO 8^ AXciTTCO'. 

" The dense and the rare, the smooth and the rough, 
seem to be foreign from the Classification of qualities. 
For each of them seems rather to denote a niode of dis- 
Position of the particles : the dense consists in their 
being near one another, and the rare in their standing 
apart ; the smooth in their lying somehow in a straight 
line, and the rough in tliis — that one particle projects 
and another comes short." 

This explanation is precisely the same as Bacon*s ; 
and on the othor band Aristotle would have adopted 
Bacon's caveat " Neque propterea res deducitur ad 
atomum, qui pra^supponit vacuum et matoriam non 
fluxam (quorum utrunque falsum est), sed ad partic- 
ulas Veras quales inveniuntur." ^ 

In this as in some other instanccs, Bacon speaks 
of Aristotle with needless disrespect. Yet even now 

1 Nov. Org. iL 8. 
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Aristotle has not lost bis claim to be accounted "il 
maestro di colorp che sanno." 

One of the applications which Bacon makes of bis 
table of specific gravities is to the common doctrine of 
the Clements, to which he esteems it a fatal objection, 
that many bodies, as gold for instance, are much heav- 
ler than the densest of the elements. The objection 
would be conclusive if it were more difficult to believe 
that any mixture of the elements could by condensation 
become of the same specific gravity as gold, than to 
believe that it could possess the qualities by which gold 
is distinguished from other substances. 

From comparing the densities of tangible bodies 
" quas pondere dotantur," Bacon proceeds to speak of 
aeriform or pneumatical bodies, whose density cannot 
be judged of by their weight. In classifying aeriform 
bodies, he distinguishes, as in the JSistoria Vitce et Mor- 
tis^ between the crude spirits which are present in every 
tangible substance, and the animal spirits which are 
pecnliar to living creatures. The latter are much the 
rarer, and possess positive levity ; which appears in the 
difference of weight of the same animal before and 
after death. Between these two kinds of spirits Stands, 
in the scale of rarity, the ambient air, which is devoid 
of levity ; a bladder filled with air not being lighter 
than when empty. It is scarcely necessary to remark 
that this Observation proves nothing. Whether the air 
was in its own nature light or heavy, a portion of it 
separated from the rest by being enclosed either in a 
bladder or in any other envelope would clearly not 
tend either upwards or downwards. The principle of 
sufficient reason seems enough to show that any given 
portion of air must, in relation to the general mass, re- 
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main at rest. It in on thU account that [J. B« Beno- 
detti], of whom M. Libri give« an account, greatly 
condcminH AriHtotlc for not liaving pcrccived that in 
its own place air ha» no wciglit,^ 

In Order to conn(Krt thc density of tangible bodics 
witli that of air, Bacon tried to a^ccrtain what quantity 
of Hpirit« of winc would, whcn convertcfd into vapour, 
completely fill a bladder of a known »ize. Hin result 
iH, that the vapour occnpied more Üian thrce hundred 
and twcmty iimen as mticli Hpace m the spirit« them- 
sclvcH. 

Ilic remainder of the JTifitoria Deruti et Hart consists 
of a miH<;e11aneottö colh^ition of remark» on dilatations 
and <;ondenKationH, and on the different cau^os by which 
the»e cliang(»« are brought about. Thero is not mach 
of intcrcHt in thi« part of the treati^c. The whole con- 
clud(;f}, like the Ilutoria ViUr et Moriin and the HUftoria 
Ventorum^ with a numW of Canone» Mobiles, followed, 
as in tlie Hiiftf/na VenU/rum^ by a list of things yet to 
bc acxj^miplishcid. The most remarkable circumstance 
connected with the Canoncm i« the emphatic rejection 
of thc doctrine of a vacuum. In thi« re«[>ect thc Hi^ 
toria Demi et Jlari i« coinpletcJy in accordance with 
the Novum Organvm^ and both »how that Bacon's 
opinions must have undergone a decided changc after 
the time of hi» writing the Cogitatumen de Herum 
Natura^ or the Cfway on the fable of Cupid. 

i Litiri, Ilidtoire da» fklanatn Matliöm. liv. H. p. 125. 
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NOTE. 

Dr. Rawley, wliose copy of this treatise, as printed in the 
Opuscula, 18 our only authority for tho text, does not teil us in 
what State he found tho manuscript. I apprchend however that it 
came into his hands either unfinished or mutilated. 

It was evidently meant to correspond in form with tho two pre- 
ceding tituli^ namely tho Ilistoria Ventorum and tho Historia Vita; 
et Mortis^ and to bo set forth according to tho plan describcd in 
the Norma historias prassentis^ vol. iü. p. 211. ; and had Bacon pre- 
pared it for tho press himsolf, ho would certainly not havc omitted 
the Topica Particularia sive articuli inquisitionis. This, being a 
particular description of tho ordor of inquiry, would have followed 
the aditus. £ach section of tho historia would have boen assigned 
by a marginal referonce to its proper articlc, would have been in- 
troduced by a connexio^ and followed by ohservationes majores or 
commentationes ; the monita and mandata being inserted in their 
places immediately afler tho paragraphs to which they had refer- 
ence, and distinguished from the historia by italics or some other 
t3rpographical difierencc. 

Now in Dr. Rawley's edition wo find no Topica Particularia; 
consequently no refcrences to the several articuli inquisitionis to 
which the successivo portions of tho historia rclate. In the earlier 
part of the inquiry, which treats de exporrectione materice in cor- 
poribusy secundum consistentias suas diversas^ dum quiescunt, we 
find no connexioneSf nor anything to indicate tho particular rcla- 
tion which the several tahuloB^ monita, mandata, observationes, com- 
mentationeSy &c., bear to oach other, or to the subjoct of inquiry. 
These are all printed in separate groups ; each group having its 
separate heading (monita, mandata, &c., as tho case may be) ; 
and the paragraphs into which they are divided are separately 
numberod ; except towards tho ond, where tho numbers are omit- 
ted. Thus the various monita which are dispersed through this 
part of the work are numberod from 1 to 6, afler which occur 
three single ones without any numbers ; the various o6ser\}al\Aue» 
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from 1 to 9, and aflcrwards ono without any number; the mandata 
from 1 to 4 ; and so on. Tbc paragraphs howevor to which the 
several serics of numbors apply aro not kcpt together, bat inter- 
mingled. Aller thü first tabula, for instanco, we bave monita 1, 2, 
3j 4; then observationes 1, 2, 3; then mandata 1, 2; then obser* 
vationes 4, 5, 6 ; tben mandatwn 3 ; then vellicationes de practica, 
1, 2, 3, 4 ; then observatio 7 ; then historia 1 ; and so on. From 
all which I am inclined to Buspect that the arrangement of this 
part had not been completcd by Bacon ; that Kawley fbund the 
monita, mandata, &,c., set down in numberod paragraphs on separ 
rate sheets, and that the distribution of them into their places in 
the Order of inquiry was bis own work ; a work which, without the 
help of the articuli inquisitionis, which should have given the di- 
rections, it would not have been easy to accomplish successfblly, 
even if the materials had been themselves complete, which I can 
hardly think they were. 

However that may be, the result is certainly not satisfactory. 
As the text Stands, the relation which the several paragraphs bear 
to each other is far from clear, and the typographical arrangement 
(which difibrs materially from that adopted by Bacon in the two 
histories edited by himself ) is perplexing from the absence of all 
distinction between the miyor and minor divisions; not always 
consistent with itself ; and in some places positively incorrect. 
That it has not been reproduced in its original form by any subse- 
quent editor, is not thereforo a matter of regret ; but the changes 
which have been introduced by modern oditors (foUowing, with 
some variations, the examplo of Blacklx)urne) do not appear to 
mo to be exactiy of the right kind ; the object which they had in 
view being apparently to make the printed page neater and more 
compact, rather than to exhibit more clearly the order of inquiry 
and the divisions of subject. 

My own object in arranging the text of this third titulus, has 
been to bring the typographical form more into symmetry with 
that of the two others. In them, it will bo obscrved, the whole 
inquiry is distributed into several articuli ; uach article having its 
separate connexio, which marks and oxplains the transition from 
the article preceding ; its separate historia, with monita, mandata, 
&c., interspersed ; and its si^paratc observationes or commentationes 
(as the case may bc), generally coming in at the end, and always 
distinguished (as stopping beyond the region of pure history into 
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that of irUerpreialion) by belog printed in a larger type. That a 
wnilar kjgical arrangement was meant to be followed in the pre»- 
ent biiftory is evident enougb even from the text as edited by 
Kawley. But in order to niake this arrangement apparent to the 
eye. so far a» that could be attempted without altc;riiig the worda 
or the Order of paragraplis, I have fouud it necesitary to introduce 
Konie headings which are not in the original, and to alter the place» 
fjf ffthen, I have not however added anything except within 
bracketn, nor altered or omitted anything without mentioning it in 
the notes. — /. 5. 
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TITULUS TERTIUS 

IN HISTORIA NATÜRALI ET EXPERIMENTALI 

AD CONDENDAM PHILOSOPHUM: 
QUJB MST INSTAÜRATIONIS MAONJE PARS TERTU.]i 



i The Word» within brackett are not in the title as printed hy Rawley. 
Hut bad Bacon himself bronght out the work in the same form with the 
ffUtüria Vita et Afortii^ they would no doubt have been added. -— J. 6. 



HI8T0BIA DEN8I ET BARI; 



MwcmoM 



COmONIS ET EXPAN8I0NIS HATEBLE PEB SPATLL 



ADITÜS. 



Nil mimm, ri natura philofKiphiae et scientns debitrix 
iit, cum ad reddendas rationes nunquam adhuc sit in- 
tei7>ellata. Neque enim de quarUo materm^ et qmifmäo 
illud per corpora sit dUtributum (in alii« copiose, in 
alii» parce), in^tituta est inquisitio diligens et dispensa- 
toria, »ecundum veros aut proximos veris calculos. Il- 
lud recte receptum est, Nil deperdi aut addi summa? 
universal! : etiam tractatus est a nonnullis ille locus, 
Quomcxlo Corpora laxari possint et contrahi, absque 
vacuo intermisto, secundum plus et minus. Densi 
aut^m et Rari naturas alius ad copiam et paucitatem 
materias retulit ; alius hoc ipsum elusit ; plerique, au- 
thfirem suum secuti, rem totam per frigidam illam dis- 
tinctionem actus et potentia^ discutiunt et componunt. 
Etiam qui illa materiag rationibus attribuunt (qudB vera 
est sententia), neque materiam primam Quanto plane 
Hpoliatam, licet ad aliaii formas a^quam, volunt, tamen 
in hoc ipso inquisitionem terminant, ulterius nihil quse- 
runt, ne(|ue quid inde sequatur perspiciunt; remque, 
qua) ad infinita spectat, et naturalis philosophise veluti 
basis est, aut non attingunt, aut non urgent. 
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Primo igitur, quod beno positum est, non moven- 
dum : Non scilicet fierr in aliqua transmutatione cor- 
porum transactionem aut a nihiio, aut ad nihilum ; sed 
Opera esse ejusdem omnipotentise, creare ex nihilo, et 
redigere in nihilum; ex cursu natursB vero hoc ntin- 
quam fieri. Itaque summa materise totalis semper con- 
stat ; nil additur, nil minuitur. At istam summam 
inter corpora per portiones dividi, nemini dubium esse 
possit. Neque enim quisquam subtilitatibus abstractis 
tam dementatus esse queat, ut existimet tantum ma- 
teriso inesse dolio aquaB, quantum decem dolus aquas ; 
neque similiter dolio aeris, quantum decem doliis aeris. 
At in corpore eodem non dubitatur quin copia materiaß 
multiplicetur pro mensura corporis: in corporibus di- 
versis ambigitur. Quod si demonstretur, unum dolium 
aqua? in aerem versum, decem dare dolia aeris (istam 
enim computationem propter opinionem receptam sumi- 
mus, licet centupla verior sit), bene habet : etenim jam 
non amplius sunt divcrsa corpora, aqua et acr, sed idem 
corpus aeris in decem doliis. At unum dolium aeris 
(ut modo concessum est) decima tantum pars est decem 
doliorum. Jtaque resisti jam non potest, quin in uno 
dolio aquaB decuplo plus sit materise, quam in uno dolio 
aeris. Itaque, si quis asserat dolium aquse totum in 
dolium aeris unicum verti posse, idem prorsus est ac si 
asserat aliquid posse redigi ad nihilum. Etenim una 
decima aquso ad hoc sufficiet, reliqua3 novem partes 
noccsse est ut annihilentur. Contra, si quis asserat 
dolium aeris in dolium aqua; verti posse, idem est ac 
si asserat aliquid posse creari ex nihilo. Etenim dolium 
aeris, nisi^ ad decimam partem doli! aquaj attinget, reli- 
quae novem partes necesse est ut fiant ex nihilo. Illud 

^ So in tbe original. Qu. non nisi ; and omit the comma? — J. B. 
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Interim plane confitemur, de rationibus et calculis et 
quota parte qoanti materiae quae diversis corporibus 
subest, et qua indostria et sagacitate de illis informatio 
Vera capi possit, arduam inquisitionem esse ; quam ta- 
rnen ingens et latissime fusa utilitas compenset. Nam 
et densitates et raritates corporum nosse, et multo magis 
condensationes et rarefactiones procurare et eflicere, 
maxime interest et contemplativae et practicae. Cum 
igitur Sit res (si qua alia) plane fiindamentalis et ca- 
tholica, accincti debemus ad eam accedere ; quan- 
doquidem omnis philosophia absque ea penitus dis- 
cincta et dissoluta sit.^ 

^ Here, if the work had been completed, would no doubt have followed 
the Topica ParäculaTia^ tive Articuli InquisUionis de Denso et Raro^ and the 
Order of the sabsequent inquiry would have been parücularly explained. 
The Tabula which follows is the commencement of the Ilistoria, — J. S. 
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[^ffistorta,'] 
Tabula Coitionih et Expanbionis 'MATERiiE per Spatia 

IK TaXOIBILIBUS (qVM fH)ILICET DOTANTUB PONDEBR) ^ 
CUM SüPPÜTATIONE KaTIONUM IN COKPORIBUA DIVEB»I». 

Idem spatium occupant, sive aeque exporriguntur, 



una, > 



an- 



} 



Auri puri uncia 

sive 
Argcnti vivi 
Plumbi 
Argcnti puri 
Plumbi cincricei 

glice Tynglas 
Cupri 

Aurichalci . 
Chalybis . 
^ri» communis 
Ferri . 
Btanni 
Magnetis . 
Lapidis Lydii 
Marmoris . 
Hilicis 
Vitri . 
Crystalli . 
Alabastri . 
HaliH gcmmse 
Luti communis 
Luti albi . 
Nitri . 
Oflsis brivis 
Fulveris margaritarum 
Sulphuris . 



Den. Gr. 
20 

19 9 
12 1^ 
10 21 

10 12 

8 



5 



9 
9 

8 10 
8 9 



8 
7 
5 
8 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



6 
22 
12 

1 
22} 
22^ 
20J 
18 
12 
10 

H 

5 
5 
2 
2 



{ 



\ 



Terrffi com- 
munis 
Vitrioli albi 
Eboris 
Aluminis . 
Olci vitrioli 
ArcnsD albso 
Cretaj 

Olei sulphuris 
Pulveris sa- 
lis com- 
munis 
Ligni vitSB . 
Camis ovillfl9 
Aquse fortis 
Cornu bovis 
Halsami Indi 
Ccrebri vit- 1 
ulinicrudi) 
Sanguinis } 
ovilli \ 
Ligni Santa- > 
li ru]m j 
Gagatis 
CepHB recentis 
Lactis vaccini 
Capburfl9 . 



Den« Or. 
2 



22 

2H 

21 

21 

20 

ISi 

18 

10 

10 
10 

7 
6 
6 

5 pauL min« 



5 
f> 

4 



^ In the headin^ of the corre>iponding title in the Phamomena Univci^^ 
the clause ** quae scilicet dotantar pondere '' does not occur. 
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mcn-) 

ex- > 
n ) 



Socci mcn- 

thae 

pressi 
Socci boragi-) 

niscxpreifsi i 
Ccrvisiae lu- 

puIaUB for 

tis 

Linrni ebeni . 
lulverissera-) 

inifl fsenic- > 

uli (lulcis ) 
Aceti 
Agrestfls, ex 

poniisi 

\m 

Succini lucidi 
UrinaB . 
Arjusß com- > 

niunis \ 

Olci caryo- ) 

piiylloiiim > 

chymici ) 
Villi clareti . 
Pulvcri« sac- ■> 

chari albi ) 



Den. Gr. 

4 



Testae, ex ) 
KMiuHacer- V 
nn ) 



H 



^ 

H 

3 

8 
3 

3 paul. min. 

8 paul. min. 
21 



\ 



CeraB flavae 
Kadicis Chinae . 
Camis pyri bruma 

lis crudi 
Aceti 4i8tillati . 
Aquae rosaceas dis- > 

tillatae > 

Cineris communis 
Myrrhae 
Beiijovin . 
Butyri 
Adipis 
Olci amygdalini dul- 

cis 
Olei maceris viridis ) 

cxpressi ) 

Pulveris herbae sarn^)- 

suci 
Petrolei 
Pulveris florum rosae . 
Spiritus vini . 
Ligni quercus 

;? 



} 



} 



Pulveris fuliginis 



communis e Cami- 
no 



Lif^iii abietis 



Den. Or. 
1 2 
1 2 



1 

1 

1 

1 
1 



2 

1 
1 

0^ 




1 
1 
1 

23J 



23J 

23 

23 
22 
22 
19J 

17 

151 



Modo« experi- Intolügantur pondcra, quibus usi sumus, 
Sbu'iamsu'pr». ^j"^ gcfieris ct computatioiiis quibus aurifa- 
•cripum. ^^ utuntur ; ut libra capiat uncias 12, un- 

oia 20 denarios, denarius grana 24. Delegimus autem 
corpus auri puri, ad cujus exporrectionis rneusuram rel- 
iquorurn corporum rationes applicaremus, non tantum 

1 Scventy-ftight HubHtancc^fl are mentioned in tili« table, and only »evcntr- 
three in that in the PhcBrufme.nn, wliich containH only one not contained 
Hcre, namely, " radix carica; recen»." The »ix which it oiiiitH are cerebrura 
vitulinum crudiiin, Man^ui» ovili», lac vaccinum, hiiccuh mentha; expressuM, 
ftiiccuii briraginis expreHiUH, and cerviflia lupulata fortiü. 
VOL. IV. 3 
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quia gravissimum, sed quia maxime unum et sui simile, 
nihil liabens ex volatili. Experimentum fuit tale : un- 
ciam auri puri in figuram aleai sive cubi eflTormavimus ; 
dein situlam parvam, quadratam, ex argento paravi- 
mus, qua3 cubum illuin auri caperet, atque ei exacte 
conveniret ; nisi quod situla esset nonnihil altior ; ita 
tarnen iit locus intra situlam, quo cubus lUe auri ascen- 
derat, linea consjiieua signaretur. Id fecimus liquorum 
et pulverum gratia ; ut cum Hquor aliquis intra eandem 
situlam immittendus esset, non difflueret, sed paulo in- 
terius se contineret. Simul autem aliam situlam fieri 
fecimus, quae cum altera illa, pondere et contento, pror- 
sus par esset; ut in pari situla corporis contenti tantum 
ratio appareret. Tum cubos ejusdem magnitudinis sive 
dimensi fieri fecimus, in omnibus materiis in Tabula 
specificatis qua? sectionem pati possent ; liquoribus vero 
ex tempore usi sumus. implendo scilicet situlam, quous- 
que liquor ad locum illum linea signatum ascenderet. 
Pulveribus eodem modo. Sed intelligantur pulveres 
maxime et fortiter compressi. Hoc enim potissimum ad 
aequatioiiem pertinet, nee casum recipit. Itaque non 
alia fuit probatio, quam ut una ex situlis vacua in una 
lance, altera cum corpore in altera lance poneretur ; 
et ratio ponderis corporis contenti per se exciperetur. 
Quanto vero pondus corporis pondere auri est minus, 
tanto exporrectio corporis est exporrectione auri ma- 
jor. Exempli gratia, cum auri ille cubus det unciam 
unam, myrrhae vero denarium unum ; liquet, exporrec- 
tionem myrrhae ad exporrectionem auri habere ratio- 
nem vicecuplam : ut vicies plus materias sit in auro 
quam in myrrha, in simili spatio ; rursus, vicies plus 
exporrectionis sit in myrrha quam in auro, in simili 
pondere. 
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Mtmita. 1. Parvitas yasis quo nsi sumus et fonna 
etiam (licet ad cabos illos recipiendos habilis et ap- 
ta), ad rationes exquisitas verificandas miniis propria 
fuit. Nam nee minutias infra grani quadrantem fac- 
ile exeipere Ilcebat ; nee qnadrata illa snperficies, in 
parvo nee sensibili ascensu sive altitudine, notabilem 
ponderis differentiam trahere potnit : contra quam fit 
in yasis in acutum surorentibus. 

2. Minime dubium est, etiam complura corpora, 
qudB in Tabula ponuntur, intra suam speciem magis 
et minus recipere, quoad pondera et spatia ; nam et 
vina, et ligna ejusdem speciei, et nonnulla e reliquis, 
sunt certe alia aliis graviora. Itaque quoad calcula- 
tionem exquisitam, casum quendam ista res recipit ; 
neque ea individua in quae experimentum nostrum 
incidit, naturam speciei exacte referre, neque cum 
aliorum experimentis fortasse omnino in minimis 
consentire possunt. 

3. In Tabulam'superiorem conjecimus ea corpora, 
quae spatium sive mensuram commode implere, cor- 
pore integro et tanquam sirailari, possent ; quaeque 
etiam pondus habeant ; ex cujus rationibus de ma- 
teriae coacervatione Judicium fecimus. Itaque tria 
genera corporum huc retrahi non poterant : primo, 
ea quae dimensioni cubicaB satisfacere non poterant ; 
ut folia, flores, pellicula?, membranae ; secundo, Cor- 
pora inaequaliter cava et porosa, ut spongia, suber, 
vellera : tertio, pneumatica, quia pondere non dotan- 
tur ; ut aer, flamma. 

4. Videndum, num forte contractio corporis arc- 
tior ex vi unita nanciscatur majorem rationem pon- 
deris, quam pro quantitate materiae. Id, utrum 
fiat necne, ex Historia propria Ponderis inquiratur. 
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Quod si fiat, Fallit certe snpputatio : et quo corpora 
sunt tenulora, eo pauIo plus habent materias in simili 
exporrectione, quam pro calculo ponderis et mensuraB 
qua? ex eo pendet. 

Ilanc Tabulam multis abhinc annis confeci, atque 
(ut meniiiii) bona usus diligentia.^ Verum possit pro- 
culdubio Tabula multo exactior componi ; videlicet, 
tum ex pluribus, tum ampliore quapiam mensura ; id 
quod ad exactas rationes plurimum facit; et omnino 
paranda est, cum res sit ex fiindamentalibus. 

Observationes. 

1. Licet, atque adeo juvat, anitno prospicere, quam 
finita et comprehensibilis sit natura rerum in tangi- 
bilibus. Tabula enirn naturam claudit tanquam in 
pugno. Nemo itaque expatietur, nemo fingat aut 
somniet. Non invenitur in Tabula ens, quod aliud 
ens in copia materi^e superet, ultca proportionem tri- 
cesiuiam duplam : tanto eniin superat aurum lignum 
abietis. De interioribus autem terrae nihil decerni- 
mus ; cum nee sensui nee experimento subjiciantur. 
lila, cum a calore coelestium primo longius, deinde 
penitus, semota sint, possint esse corporibus nobis 
notis densiora. 

2, Opiuio de compositione sublunarium ex quat- 
uor elementis non bene cedit. Aurum enim in 
situla illa tabulari est ponderis Den. 20 ; terra com- 
munis Den. 2, paulo plus; aqua Den. 1. Gran. 8;^ 

1 Probably at the time when hc wrote the Phcmomena Univerti. If so, 
the prewmt tabula^ with the mandata belonging to it, must be preaumed to 
be the later copy. — ./. »Sf. 

3 33 in the original. — J. S. 



HISTORIA DENSI ET RARI. 37 

aer, ignes, longe tenuiora et minus materiata ; pon- 
deris vero nullius. At forma materiam non äuget. 
Videndum igitur, quomodo ex corpore 2 Den. et 
corporibus longe tenuioribus, educatur per formam, 
in pari dimenso, corpus 20 Den. Duo sunt effugia : 
unum, quod elementa tenuiora compingant densiorem 
in majorem densitatem quam simplicis elementi ; al- 
terum, quod non intelligant Peripatetici hoc de terra 
communi, sed de terra elementar!, omni ente com- 
posito graviore. At ignis et aer non condensant, 
nisi per accidens, ut suo loco dicetur. Terra autem 
illa, quae foret auro et omnibus gravior, ita sita est, 
ut vix adsit ad mistionem. Melius igitur foret, ut 
plane nugari desinant, et cesset dictatura. 

8. Diligenter notanda est series sive scala coacer- 
vationis materise ; et quomodo ascendat a coacer- 
vatione majore ad minorem : idque interdum per 
gradus, interdum per saltum. Siquidem utilis est 
hsec contemplatio, et ad Judicium et ad practicam. 
Coagmentatio metallica et subterranea maxima est ; 
ita ut ex 32 illis partibus occupet 12 : tantum enim 
distat aurum a stanno. In illo descensu ab auro et 
argento vivo magnus saltus ad plumbum. A plumbo 
ad stannum gradatio. Kursus magnus saltus a me- 
tallis ad lapides : nisi quod se interponat magnes, 
qui inde convincitur esse lapis metallicus. A lapidi- 
bus vero ad reliqua usque ad levissimum, continui et 
pusilli gradus. 

Mandata. 1. CuHi fons densitatis videatur esse in 



i 

i 



86 HISTORIA DENSI ET BARI. 

profundo terrae, adeo ut versus superficiein ejus Cor- 
pora exitnie extenuentur ; illud notatu dignum est, 
quod aurum (quod est ex metallis gravissimum) ni- 
hilominus reperiatur quaiidoque in arenulis et ramen- 
tis fluviorum ; etiain fere purum. Itaque inquiren- 
dum diligenter de situ ejusmodi locorum : utrum 
non sint ad pedes montium, quorum fundi et radices 
a^quiparari possin t mineris profundissimis, et auinim 
inde eluatur ; aut quid tandem sit, quod pariat tan- 
tam condensationem versus summitates terrae. 

2. De mineris in genere quaerendum, qua? ex üs 
soleant esse depressiores, et quaß pro[)ius ad super- 
ficiem terra? ; et in quali situ regionum, et in qua 
gleba nascantur ; et quomodo se habeant ad aquas ; 
et maxime, in quibus eubilibus decumbant et jace- 
ant ; et quomodo circundentur aut misceantur lap- 
ide, aut aliquo alio fossili : denique omnes circum- 
stantio) examinandae, ut per istas explorari possit, 
qua ratione sueci et spiritus terrae in condensatio- 
nem istam metaliicam (quae reliquas longe superat) 
coeant aut compingantur. 

ObBervationes. 
4. Dubium minime est, quin et in vegetabilibus, 
atque etiam in partibus animalium, se ostendant Cor- 
pora cotnplura ligno abietis longe leviora. Nam et 
lanugines nonnullarum plantarum, alae muscarum, 
et spolia serpentum ; atque artificialia quoque diver- 
sa, ut lineus pannus extinctus (quali utimur ad fomi- 
tes flammarum), et folia rosarum quae supersunt a 
distillatione, et hujusniodi, superant levitate (ut pu- 
tamus) ligna levissima. 
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5. Cohibenda et corrigenda est illa cogitatio, in 
quam iotellectus humaiius propeudet, nempe, Dura 
esse maxime Densa. Nam argentum vivum fluit, 
aurum molle est, et plumbum. Illa vero durissimis 
metallis (ferro et aere) sunt densiora et graviora ; 
lapidibus vero adhuc multo magis. 

6. In Tabula mulfa cadunt praeter opinionem : 
veluti quod metalla lapidibus tanto graviora ; quod 
vitrum (corpus scilicet excoctum) crystallo (corpore 
conglaciato) gravius ; quod terra communis tam pa* 
rum ponderosa ; quod olea aqua distillata vitrioli et 
sulphuris, ad pondus crudorum tam prope accedant ; 
quod tam parum intersit inter pondus aquae et vini ; 
quod olea chymica (quae subtiliora videri possint) 
oleis expressis ponderosiora ; quod os sit deute et 
comu tanto gravius; et alia similiter haud pauca. 

UMuiatmn. 3. Natunt Densi et Rari, licet caeteras 
naturas fere percurrat, neque secundum earum nor- 
mas regatur, videtur solummodo magnum habere 
consensum cum Gravi et Levi. At suspicamur 
etiam eam posse habere consensum cum tarda et 
celeri exceptione et depositione Calidi et Frigidi. 
Fiat igitur experimentum, si rarius corpus nou ad- 
mittat et amittat calorem aut firigus celerius, densius 
vero tardius. Idque probetur in auro, plumbo, lapide, 
ligno, &c. Fiat autem in simili gradu caloris, simili 
quanto et figura corporis. 

Veüicationes de Practica. 
1. Mistura omnis corporum per Tabulam et Pondera 
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revelari et depreliendi potest. Si enim qiueratur quan- 
tum aquaB 8it admUtum vino, vel quantum plumbi auro, 
et sie de reliquis ; ponderato compositum, et consule 
Tabulam de pondere simplicium ; et median rationes 
compositi, comparata3 ad simplicia, dabunt ((uatitum 
miöturai. Arbitror lioc esse tvftrjKa illud Arebimedis ; 
«ed utcunque ita res est.^ 

2. Confectio auri, aut transmutatio mctallorum in 
ilhid, omnino pro suspecta habenda est. Aurum enim 
omnium cor[K>rum ponderosissimum et densissimum. 
Igitur, ut aliud quippiam vertatur in aurum, prorsus 
condensatione opus est. Condensatio autem (pra»ser- 
tim in corporibus valde materiatis, qualia sunt metalla) 
apud nos tiomines in superficie terra» dementes vix su- 
perinducitur : plerjeque enim ignis densationes pfieudo- 
demtaiioneu sunt, si totum respicias (ut postea videb- 
imus) ; boc est, corpora in partibus aliquibus suis 
condensant, totum minime. 

8. Verum versio argenti vivi aut plumbi in argen- 
tum (cum argentum sit illis rarius) babenda est pro 
sperabili; cum tantum fixationem et alia qua^dam in- 
nuat, non densationem. 

4. Attamen si argentum vivum, aut plumbum, aut 
aliud metallum, verti posset in aurum quatenus ad 
caßteras auri proprietates, dempto pondere ; ut, «cilicet, 
fierent magis quam sunt fixa, magis malleabilia, magis 
sequacia, magis durabilia, et minus exposita rubigini, 
magis splendida, etiam flava, et hujusmodi ; esset pro- 
culdubio res utilis et lucrativa, licet pondus auri non 
explerent. 

i See for the ►tory of Archlmedei, Vitruviu«, Ix. 3. But I am fncUned 
to betfeve that Hacon took ft fVom Porta'« Nai. Magic^ xviü. 8. See tbe 
Prefoce. 
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ObHervatio. 

7. Neque auro est ponderosius quicquam ; neque 
ipsuni aurum purum per artem (quatenus adhuc 
innotuit) redditur sese ponderosius.^ 

Plumbum tarnen notatum est et mole et pondere 
augeri ; praesertim si condatur in cellis subterraneis, 
ubi res situm facile colligunt. Id quod maxime 
deprehensum est in statuis lapideis, quarum pedes 
plumbeis vinculis erant alligati ; quae vincula in- 
vßnta sunt intumuisse, ut portiones illorum ex 
lapidibus penderent, quasi Verrucae. Utrum vero 
hoc fuerit auctio plumbi, an pullulatio vitrioli, in- 
quiratur plenius. 

1 In the original the cbsei'vatio ends here, and the next paragraph is 
printed in a different type, nunibered 1. and separated from the rest by a 
new heading, viz. Historia; as if it were the commencement of a new sec- 
tion and the introduction to the tabula which foUows. It can hardly be 
doubted however that the paragraph beginn ing plumbum tamen was meant 
to belong to the obsercatio^ and that the Historia is resumed with the inbiUa. 
The mistake may have arisen in this y/ay: as the MS. originally stood, the 
observatio probably ended -with ponderosius, and with it ended the discussion 
of the first article of inquirj^ viz. the specific gravity of different bodies; 
then foUowed the sccond tabula^ which, being the commencement of the 
history upon the second article of inquiry, viz. the specific gravity of the 
same bodies in different conditions, would naturuUy be headed Historia 1. : 
afterwards a sentence was added to the observatio^ but being inserted in the 
margin, looked as if it were meant to follow the new heading, instead of 
preceding it. This, of course, is merely a conjecture, no part of the original 
MS. having been preserved. But, however the error may have arisen, it is 
impossible to believe that the paragraph in question was meant for an in- 
troduction to the new table, and therefore I have treated it as part of the 
preceding observatio, and printed it accordingly. — J. 8. 
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' ()) tha fnii/;minii imhlkUed hy iimter undar tliu titi« PlmnomH'na Unl^ 
vemi, yfhuU will t;c {/riiitiid m iU {Aaiit m V^ri l\\. of tUi» adithUt « UtifU 
ot b\niiitii: (/rttvitiet» iJitnL'^tond'mts witli ilitti w}>ü.-h fuiUtW6 in iuirodiuM 
tUut : ^* dimtifMitlw llinUtruit O/Uümig et J'^p/msOmis MaUiitM in (JorfMtrt 
unltm. \U.\\m\tiM, |/ul verum umjor«; cuu» uUlitaU JiMjuld, «i düt oc^lntM 

« dryntuUui m orij^. — ./. fi. 

* 'J'he ial>le in tUit l*lmtuimena Unietrui gjv«;» dmm'. X ffran. Wi mh th^t 
waii^ii ut' nryiUiUuin in j/ulctru.. — ./. ti. 
4 TlMi UihUt in lli« i*iutiumtiuL IJnietni ifiye« dtnar. !# /^rw». 2 «^^ lui Cb« 
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Monitum.i Modus versionis corporis in pulverem ad 
apertionem sive expansionem corporis multum facit. 
Alia enim est ratio pulveris qui fit per simplicem con- 
tusionem, sive limaturam ; alia ejus qui per sublima- 
tionem, ut in mercurio ; alia ejus qui per aquas fortes 
et erosionem (vertendo ea tanquam in rubiginem), 
ut in croco martis, et nonnihil in chalybe praeparato ; 
alia ejus qui per exustionem, ut cinis, calx. Itaque 
ista aequiparari nullo modo debent. 

Mandatum. Indigentissimaö sunt illae duae tabulae pri- 
ores. Ea demum foret tabula exacta corporum cum 
suis aperturis, quae corporum singulorum integrorum 
pondera primo, dein pulverum suorum crudorum, 
dein cinerum, calcium, et rubiginum suarum, dein 
malagmatum suorum, dein vitrificationum suarum 
(in iis quas vitrificantur), dein distillationum suarum 
(subtracto pondere aquae, in qua dissolvuntur), nee 
non aliarum eorundem corporum alterationum, pon- 
dera exhiberet : ut hoc modo de corporum aperturis, 
et arctissimis naturae integralis nexibus, Judicium fieri 
posset. 

eorum cum corporibus ipsorum integris, quam si ponerentur per se et 
simpliciter, judicavimus. Hoc enim modo et de corporum diversitate et de 
arctissimis illis natursß integralis nexibus et vinculis Judicium fieri et ra- 
tiones iniri posse animum adveilimus. Intelligimus autem in rationibus 
pal verum pulveres fortiter et maxime pressos. Hoc enim facit ad sequa- 
tionem nee recipit casum. Mercurius in corpore habet, &c.", The frag- 
ment published by Gruter is fuller in this part, and apparently of later 
date See note p. 50. — J. 8. 

1 This monitum is numbered (6.) in the original. But if I am right in 
sapposing that we are now dealing with a new article of inquiry, the num- 
bers ought (according to the plan followed by Bacon in the Hisioria Ven- 
Uirum and the Hisioria VitcB et Mortis) to begin afresh. The same remark 
applies to the monitum which Stands next, and which is numbered (4.) in 
the original, and to the two followiug obsei'vationeSj which are marked in 
the original (8.) and (9.).— /• Ä 
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Observationes. 

1. Pulveres non sunt proprie corporum aperturee, 
quia augmentuin spatii fit non ex dilatatione corporis, 
sed ex interpositione aeris ; attamen per hoc optime 
capitur «estimatio de corporum unione interiore, aut 
porositate. Nam quo corpora sunt magis unita, eo 
major intercedit difi'erentia inter pulverem suum et 
corpus integrum. Igitur ratio argenti vivi crudi ad 
sublimatum in pulvere est quintupla, et amplius. Rar 
tiones chalybis et plumbi non ascendunt ad quadru- 
plam. At in corporibus levioribus et porosis, laxior 
quandoque est positura partium in integris, quam in 
pulveribüs pressis ; ut in ligno quercus, gravior est 
cinis quam corpus ipsum : etiam in pulveribüs ipsis, 
quo corpus est gravius, eo pressus pulvis minus 
habet dimensum ad non pressum. Nam in levi- 
oribus, pulverum partes ita se sustentare possunt 
(utpote qui aerem intermistum minus premant et 
secent), ut pulvis non pressus triplicem impleat 
mensuram ad pulverem pressum. 

2. Distillata plerunque attenuantur, et pondere 
decrescunt; sed hoc facit vinum duplo plus quam 

acetum.^ 

Commentatio. 

1. Atque Tangibilia per familias jam censa sunt, 

^ Hüre ends the inquiry (as much at least as we huve of it) upon the 
flecond article, viz. Exporrectio materiui in corporibw tangibilibua iudem^ 
inteyrtB et comminutis et ci'udi» et distillatis. We now enter upon a third 
article, viz. Exporrectio matena in coipoinlms pnevinatids. The flret para^ 
^apli of tlie füllowing Commentatio would probably have been deacribed, 
had the work been finished, as Ad Art. 3. Connexio. — J, ß. 
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tanquam Divites et Inopes. Restat altera classis, 
videlicet Pneumaticoruni. Ea vero pondere uon 
dotantur, per cujus incubitum de exporrectione ma- 
terise in ipsis contentse Judicium fieri possit. Opus 
est igitur alio quopiam interprete. At primum, 
species pneumaticorum proponendse sunt; deinde 
comparatio facienda. 

Quemadmodum in tangibilibus interiora terrse, 
ita in pneumaticis setherea, ad tempus seponinius. 

Sunt pneumatica apud nos triplicis naturse; in- 
choata, devincta, pura. Inchoata sunt fumi omnig- 
eni, atque ex materiis diversis. Eorum ordo esse 
possit; primo, volatilium, quse expirant ex metallis 
et ex nonnullis fossilium ; quse sunt (prout nomen 
significat) potius alata quam pneumatica ; quia facile 
admodum coagulantur, vel sublimando, vel cadendo 
aut praecipitando. Secundo, vaporum ; qui expirant 
ex aqua et aqueis. Tertio, fumorum (nomine gen- 
erali retento); qui expirant ex corporibus siccis. 
Quarto, halituum ; qui expirant ex corporibus oleo- 
sis. Quinto, aurarum ; quse expirant ex corporibus 
mole aqueis, spiritu inflammabilibus ; qualia sunt 
vina, et liquores exaltati, sive potus fortes. 

Est et aliud genus fumorum : illi scilicet in quos 
flamma desinit. li vero non possunt expirare nisi 
ex inflammabilibus, cum flammam subsequantur. 
Hos poslrfumos^ seu famos secunclos^ appellamus. 
Itaque non possunt esse posUvapores^ quia aquea 
non inflammantur ; sed post-fumi (nomine speciali), 
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posIrliaUtus^ ponUaurcB ; etiam, ut arbitror, poit^ 
volatilia^ in nonnullis. 

At pneuinadca devincta ea sunt, qu8B ipsa aolita- 
ria aut soluta non reperiuntur, sed tantum corporibus 
tangibilibus incluna; quos spiritus etiam vulgo vo» 
cant. Partieipant autem et ex aqueo, at ex oleoBO, 
et ex iisdern nutriuutur ; qusB in pneunnaticum versa, 
couätituunt corpiiH veluti ex aere et flamma ; unde 
utriunque mysteria sunt. Acceduut autem spiritus 
isti (si ad pneuniatica soluta spectes) proxime ad 
naturam auraruni, quales ex vino aut sale surgunt. 
Horum spirituum natura duplex ; alia crudorum, alia 
vivorum. Crudi insunt omni tangibili; vivi ani- 
matis tantum, sive vegetabilibus sive sensibilibus. 
At pneumatica pura duo tantum inveniuntur, aar 
et flamtna; licet illa quoque magnas diversitates 
sortiantur, et gradus exporrectionis inaequales. 

Tauüla Pneumaticoküh, becijndum Commentatiobtem »ü- 
pradictam, pkout oüdine abcendunt ad exporbec- 
tionem majokeh. 



Volatllla metaliorum et fowil- 

ium. 
PoHt-voIatllia ipsorum. 
Vapore». 
Fumi. 
Pcwt-fumi. 
Halitus. 
Po«t-halitu8. 



Aurffi. 

Pozft-aurfls. 

Spiritiu crudi devincti in tan^- 

büibu«. 
Aßr. 
Spiritus vivi, tive incensi, de* 

vincti in tangibiUboi* 
Flamma. 



De exporreetionibiiH horum, tum ad invicem tum 
ad tangibilia collatis, jam videudum Atque ai natura 



HISTOKIA DENSl ET BARI. 47 

levis, per ascensum sursum, posset liquidare ^ raritatem 
corporum, quemadmodum natura gravis, per descensum 
deorsum, liqmdat eorum densitatera, res bene posset 
succedere. Sed multa obsunt. Primo, quod differen- 
tiae motuum in iis quae aspectum fiigiunt non percipian- 
tur immediate per sensum : deinde, quod non reperiatur 
in aere, et similibus, tarn fortis appetitus petendi supe- 
riora, qoam putatur: denique, si aer moveretur sursum, 
tarnen cum continuetur pleruiique cum alio aere, motus 
ille aegre percipi posset. Nam sicut aqua non ponderat 
super aquam ; ita aer non insurgit subter aerem. Ita- 
que alii modi excogitandi sunt. 

Atque de exporrectione pneumaticorum ad invicera, 
quodque ordo et series raritatis, qualis in Tabula poni- 
tur, non leviter fundata sit, ofFerunt se quaedam proba- 
tiones non malas : verum de certis gradibus hujusmodi 
cxporrectionis, et rursus de exporrectione pneumatici 
comparati ad tangibile, difficilior certe est inquisitio. 

Primo igitur fumos omnes, tarn secundos quam pri- 
mos, aeris raritatem non aequare consentaneum est ; 
cum illi conspicui sint, aer minime ; neque ipsi con»- 
spiciii maneant paulo post, cum se aeri miscuerint. 

Post-fiimos prae-fumis esse tenuiores et rariores, satis 
liquet ; cum sint flammaB (corporis tarn subtilis) ca- 
davera et solutiones : exj)erimento quoque manifestissi- 
mum est, in nocturnis spectacuHs, intra coenacula quae 
tot lychnis et facibus collucent, etiam post plurium 
horarum moram, suflScere aerem respirationi, licet tot 
post-fumis in eum receptis. Quod si fuissent illi fumi 
prae-fumi (quales sunt ex lychnis et facibus extinctis, 
absque flamma) nemo, vel ad longe minorem morara, 
eo8 sustinere posset. 

1 That ig, could raake clear. 
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SpirituB cnidos quoscunque in tmigibilibus deviiictos, 
etiatn ai»re rU*n«iore« jurlicaiims. ICU'ium «pirituti va^a^ 
taliiliiiui, aut aniiiialiuiu mortuoruin, aut hiijut^modi, 
cum ifxUiiliiVi*nut, mamiL*üU) rotinaut quuldam ex crastio, 
aivii taugibil! : ut cerni datur in odonbuü ; qui cum sint 
fmni |>arce ex<ninU*s, iu*c' lumfartu ut in fmiii« c^inspic'ui» 
i*t vaporibus, taiiu'i) ki nacti fnavUit aliquid tangibilc% 
Iwa^Mtvilm i*x mollioribus, applicant ße ad illud, et plane 
adhan'ent, ilhidquii odor^ inficiunt ; ut nmnifestuin sit, 
ilbi« cum cr^am natura aflfinitatem flßgre dirintere, 

At H|)iritu« vivo» ai^re i|>«o aliquanto rariore« exi«ti- 
maniUH : tum quia inHanunantur ntmnihil ; tum quia 
diligtfiiter ex|Kirti »umuH, ai^rem ad minuendum aut 
«ubievandum pondus nihil conferre. Nam vesiea in- 
flata non c*«t vax ua et com\m*Hm levior, cum ßit illa 
tanuMi vefAetii aiire ; nee similiter «pongia aut vellu« 
\utue, aere referta, illi« i|>»i« vacui« leviora sunt, a^re 
exf lu«o, At corpus animale vivum et mortuum grav- 
itate manife-sto differunt ; licet band tantum quantum 
putantur. Quare videtur aer pondu» non minuere ; 
Spiritus autem vivu« boc facere. Atque cum pondus 
densifatt^»« dijudicet, etiam levatio ponderi« raritaU^ di^ 
judicare debet. 

Supremo ordine ^»ollocatur flamma ; tum quia illa 
manifeätihsime petit «uperiora ; tum quia verivimile ent^ 
rationes pneumaticorum minime differre a ratiornbus 
fomitum suorum ; ideoque, quemadmodum oleum est 
rariu« aqua, similiter flammam rariorem egge ai^re et 
fipiritu. Ktiam videtur flannna corpus tenuius et mol- 
lius et magis cedens, quam aer, Nam levi««ima quas^ 
piam aura, commota juxta flannnam lychni, eam reddit 
tremulam,^ 
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Historia. 



1. Quantam vero expansionem assequatur Pneumati- 
cum coUatum ad Tangibile, licet sit res ardua inventu, 
tarnen curam de ejus inquisitione non abjecimus. Cer- 
tissima autem visa est nobis fore probatio, si corpus ali- 
qnod tangibile (exporrectione ejus prius capta et men- 
surata) verti posset plane in pneumaticum, et deinde 
pneumatici illius exporrectio itidem notaretur ; ut pen- 
sitatis utriusque rationibus, de multiplicatione dimensi 
evidens demonstratio fieri posset. 

2. Accepimus igitur pliialam vitream parvam, quae 
unciam fortasse unam capere posset. In eam spiritus 
vini (quia ex liquoribus proxime accedebat ad pneu- 
maticum, cum esset levissimus} unciam dimidiam infu- 
dimus. Deinde vesicam accepimus admodum grandem, 
utpote quaB octo pintas vinarias Qgalonium scilicet, ut 
nostrates appellant) capere posset. Vesica autem erat 
non vetus ; et propterea non sicca et renitens, sed re- 
cens et mollis. Ex illa vesica aerem omnem, quoad 
fieri potuit, expressimus ; ut latera ejus essent quasi 
contigua et cohaerentia. Vesicam . insuper per exterius 
oleo parum oblevimus, et molliter fricavimus ; ut poros- 

the preceding observatioDS are but preparatory considerations), of the ex- 
pansion of pneumatical bodies conipared with one another. ßut it seems 
to have been lost or never written, for all that relates to the Exporrectione» 
pneumaticorum ad invicem coUfitce ends here, and the Ilistoi'ia which follows 
relates to the pneumaticum collntum ad tangibile. 

The two next paragraphs are printed in italic in the original, headed 
UiUoriaj and nuinbered (2.) and (3.). These numbers are connected prob- 
tbly with the portion of Historia in the preceding section, which is num- 
bered (!.)• The paragraphs which follow, to the end of this part, are not 
nambered at all, though distinguished by headings. As they all appear to 
belong properly to the preaent article of inquiry, I have numbered them 
consecutively from this place, and omitted the separate headings, which 
under the arrangement which I have adopted are unnecessary ; the general 
heading which I have inserted within brackets applying to them all. — J. 8. 

VOL. IV. ^ 
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itas vesicai oleo obturaretur, atque ctiam ut inde fieret 
inagis cedens et tensibilis. Hanc circa os pliialai (ore 
scilicet phialaj intra os vesicaj recepto) applicuimu» ; 
eamque filo cerato arcte ligavimus. Tum demum phi- 
alam supra prunas ardentcs in foculo collocavimus. 
Non ita multo post ascendebat aura spiritus vini in 
vesicatn, eamquc paulatim undequaque fortiter admo- 
dum inflavit. Quo facto, continuo vitrum ab igne 
removimus ; et in summitate vesicai foramen acu feci- 
mus, ut aura potius expiraret, quam relaberetur in gut- 
tas. Dcinde vesicam a phiala sustulimus, et per lances 
quantum de illa semiuncia Spiritus vini diminutum fu- 
isset, c*t in auram versum, probavimus. Erat autem 
deperditum non plus (pondere) denariis sex. Adeo ut 
sex illi denarii in corpore Spiritus vini, qui quadragesi- 
mam partem pintai (ut memini) non implebant, in 
auram versi spatium octo pintarum ada^quarent. 

Monitum. Memiui etiam vesicam ab igne remotam 
paulum flaccescere incepisse ; ut, non obstante tam 
insigni expansione, non videretur tarnen aura versa 
fuisse in pneumaticum j)urum et fixum, cum ad se 
restitueiidam inclinaret. Attamen fallere possit hwi 
experimentum, si ex eo conjiciamus aerem commu- 
nem esse adhuc hujusmodi aura rariorem ; quoniam 
arbitramur spiritum vini in pneumaticum versura 
(licet minime purum) tamen propter calorem, supe- 
rare raritatem aeris frigidi ; cum et ipse aer per calo- 
rem majorem in modum dilatetur, et exporrectionem 
aeris frigidi liaud paulum superet. Itaque arbitra- 
mur, si experimentum fiat in aqua,^ multo minorem 

i In the Phaenomena Univeni we have a very exact account o( thi« same 
experimcnt tr'iad witli waUtr. The renult of a comparifion o( the two ex- 
periments waf>, that the expaiiMion of the vapour of spirita o( wine wai a 
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fiitiiraiii expatisionem ; licet corpus aquas plus mate- 
rias contineat quam spiritos vini« 

3. Si advertas fumam ex cereo recenter extincto 
exeonteni, et ocalis metiaris crassitadiaem ejus, et nir- 
SOS mtoearis corpus ipsius fumi postea inflammati ; 
videlMs expansiionem flamnue, coliata^ ad fumum, am- 
pliatam quasi ad duplam. 

Mtomünm. Si accipias pauca grana pulveris pyrii, ea- 
que tnflammes, magna prorsus fit ex[>ansio respectu 
corporis pulveris. Sed rursus, extincta illa flamma, 
multo amplius adhuc se extendit corpus furni. Id 
vero non te &llat, ac si corjms tangibile plus expan- 
deretur in fumo, quam in flamma ; nam id secus se 
habet« Sed ratio apparentiae est, quod coq>us flam- 
m» sit corpus integrum, corj^us fumi corpus commis- 
tum, ex longe majore f>arte, cum aere ; itaque, sicut 
parum croci multum aquas colorat, simlliter parum 
fumi in multum aerem se spargit. Nam fumus spis- 
tos (ut antea dictum est) non sparsus, minor cemi- 
tar corpore flammae. 

4. Si accipias frustulum corticis arantii exterioris 
(qui aromaticus est, et oleosus), ipsumque subito com- 
primas juxta lychnum, exilit aliquid roris in guttulis ; 
quod tamen constituit corjius flamma; (respectu guttu- 
larum) insigniter amplum. 

little more than five Urne» &h great as that of vapour of water. I bave 
thougtit tbi« the ratber worth rnentioninj^, beeaiue the fact tbat Bacon, 
wbeD be wrot« the tract printed by Gruter, bad tried thif» experiment with 
water 2Jt maW m» witb «pirit« of wiii«, wberea» wben b« wrote this tnonäum 
he hfld clearly not tried it witb wat«r, nm^im» to prove that Gmter's copy of 
tkii pari, of the treatise l» the later f^ the two; and tberefore, if any one 
wifbai to ascertain the exact worth of ßarx>n'B laboan in thU matter, he 
must take both the writings together. — J. 3, 
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Observatio, 
Commentum illud Peripateticorum de decupla 
proportione elernentoriur) ad invicem in raritate, res 
fictitia üHt, et ad placitutn ; cum certurn sit, aerem 
centuplo (ad minimutn) rariorem esse aqua, flam- 
marnque oleo ; at flammam ipsum aerem decupla 
minime Buperare.^ 

Monitum. Non cst cur iBta inquitJitio et comnicnta- 
tio circa pneumatica viditatur cuipiam nimi» Mubtilis 
aut curioHa. Cortum onim est, omisHionem et inob- 
Bcrvantiam circa illa obHtupofeciBHo philoBophiam et 
medi(!inani, euHquo taiiquain siderasHO ; ut fuerint ad 
Ycram (jausarum investi^atioiiem attonitai et (juafti 
inutilcH, qualitatibus tribueiido quaj Hpiritibu» deben- 
tur : ut in titulo proprio de pneumatico ipHO fuHiu» 
apparobit.'-* 

Cannexio. 

Atqub de exporrectione materiae in corporibus 
secundum cotiBintentiaH suas diversas, dum quies- 
cunt, hmc inquidita »int. De appetitu autem et 
motu corporum, unde tumescunt, rettidunt, rareü- 
unt, condensautur, dilatantur, contrahuntur, majo- 
rem, minorem locum occupant, accuratius, si fieri 
possit, inquirendum ; quia fructuomor est inquisitio, 
naturam mmul et revelans et regen». Attamen 

J 8oe tho not« on Nov. Org. i. 45. 

3 Hero endN the flrNt part of tho treAtiNe, rcUting to the ipocific gravftie« 
of diffcrürit bodiuN, or the warne bodiuM in difl*(!ront conditions, tohen at rut; 
which I take to ha altogettier Inipcrfitct and (Vagmcntary. The reit ii mach 
Diore complete, and *et forth more orderly. It weonui bowever tbat it ought 
to have been divided from what goefl before by a »('[mrate title, De iHlata- 
Honibus et QmtractionUfus Corporum. — J, ti. 
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carptim facienda est inquisitio ista, et cursim. Iste 
enirn titulus, de Denso et Raro, tarn generalis est, 
ut si plenarie deductus foret, multa ex sequentibus 
titulis anticipaturus esset, quod fieri non oportet. 

Monitum. Ifon difBcüe nobis foret Historiam (quam 
jam subjungemus) Sparsam in ordinem mMiorem 
quam qua usi sumus redigere, instantias quas inter se 
affines sunt simul collocando. Id consulto evitavi- 
mus, duplici ratione moti. Primo, quod multae ex 
instantiis ancipitis naturae sint, et ad plura spectent ; 
itaque ordo accuratus in ejusmodi rebus aut iterat 
aut fallit. Deinde (id quod praßcipue in causa fuit 
cur a mcthodo aliqua exacta abliorremus) hoc quod 
agimus omnium industrias ad imitationem patere vol- 
umus. Quod si methodo aliqua artificiali et illustri 
collectio ista instantiarum connexa fuisset, desperas- 
sent proculdubio complures se ejusmodi inquisitionem 
facere potuisse. Quare et exemplo et monito cave- 
mus, ut quisque in instantiis comparandis et propo- 
nendis suo judicio, sua3 memoriaß, suae copiae inser- 
viat. Satis sit si de scripto et non memoriter (id 
enim in tantis instantiarum fluctibus ludicrum quid- 
dam esset) semper procedat inventio ; ut vera3 induc- 
tionis lumine postea absolvi possit. Atque illud ppr- 
petuo memoria tenendum, nos in hoc opere stipem 
tantummodo et tributum a sensu ad aerarium scien- 
tiarum exigere ; neque exempla ad illustranda axiom- 
ata, sed experimenta ad ea constituenda, proponere. 
Neque tamen dispositionem instantiarum prorsus neg- 
ligemus, neque discincti hoc aggrediemur ; sed ita 
instantias coUocabimus, ut sibi invicem lucem prae- 
beant nonnullam. 
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Ilutoria Sparm. 

1. Ex introceptiono corj)oriH alieni nil tnirum f»i m- 
quatur dilatutio corpori» alictijuH ; quanrloquidcm hoc 
sit plane augtnentum »ive additio, non raref actio vera. 
Attamen cum corpiw qiiod introcipitur fucrit pncMi- 
inaticum (vcluti acr, aut «piritu«), aut etiam cum cor- 
puH introccptum, licet (ucrit tangibilc, tarnen mixMxn 
illabatur et «e infliuuet ; vulgo habetur magi» pro tu- 
more quodam quam acccKKione. 

DILATATION'KH FKIl INTKOCKITIONKM HIMIMJCKM, 8IVK 
ADMIHHIOXKM CORrORIH NOVI.* 

2* Vesica, aut alia temilia (ut follefi), inflantur aere 
int<»gro, atque extenduntur ; adeo ut indurcntur, et ic- 
tum, jaf;tum, pati poHKint : etiam bulla aquas est inntar 
venicaj, ni«! quod cKt tam fVagiliH. 

3. Li({UoreH de vane in va« An alto fusi, aut cwrhleari- 
buH et spatulin aut venti« fortiter agitati, committuntur 
et commincentur cum aere ; unde «e attollunt in «pu- 
mam. Uli paulo poHt renidunt, et minorem locum oc- 
cupant, aere (fracti» Kpuma; btilluliM) exeunte« 

4. Extruunt pueri ex acpia 8a[)oni admista (unde fit 
paulo tena^iior) turre« bullata« ; adeo ut parum adnK>- 
dm;n a^|uu3 (aere introcepto) magnum locum occjupet. 

5. At non invcaiitur quod flamma, per inflationem 
fbllium aut agitationetti aliam exteriorem, cum aere 
mificeatur et »pumeKcat, in eum modum ut poB^it con- 

1 r am iiK'lined to tliiuk tlmt thix ]i<;a(linf( atul thd liuttf ought prop«rly t'> 
ctiaiif^ft pla^MiM, thti \>ri'A'Ä'A\\iiy; paru^rapfi Ixiiii^ ratlu;r a inonitum tban an 
articic of Um UUUfna i^mr»n. I liav« not sttnixxrniX to itiaki) %t) ((r«at an 
nXUtrtLiUm in tlie ordcr of iSut Utxi m it htniuU in ihn orii^imil. Hut I liave 
liUl<j4oulit timt i\iii urran((<irfM;nt vfU'uM will ha founda littl« (üriUnr ou in 
ft siinilar ca«c (nü« \), ii'4.) im that which ought to be adoptiid her«. — «A B, 
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stitoi corpus commistnm ex flamma et aere, instar 
spnmaB, quae commista est ex aere et liquore. 

6. At contra, certum est, per niistionem interiorem 
in corpore antequam inflammetur, fieri posse corpus 
commistum ex aere et flamma. Nam pulvis pyriiis ha- 
bet partes non inflammabiles ex nitro, alias inflammab- 
iles prsecipue ex sulphure : undc etiam magis albicat 
et pallescit quam caeterae flamma) (licet flamma ipsa 
salphnris vergat ad caeruleum) : adeo ut possit illa 
flamma recte comparari spuma; potentissimaß, ex flam- 
ma et aere coagmentata;, sive vento cuidam igneo. 

7. Quemadmodum autem spuma est corpus composi- 
tum ex aere et liquore ; ita etiam pulveres omnes simt 
compositi ex aere et minutiis corporis pulverizati ; ut 
non aliter difTerant a sjmmis, quam contiguum differt a 
continuo: nam magna moles ipsorum consistit ex aere, 
qui partes corporis sublevat ; ut ex Tabula secunda et 
tertia liquet. 

8. Fiunt tumores in ventre animalium et aliis parti- 
bns, ex flatu et humore aqueo introcepto et admisso ; ut 
in hydrope, tympanite, et similibus. 

9. Est genus columbarum, quod, capite intra Collum 
recepto, inflatur et tumet. 

10. Respiratio per pulmones (follium instar) aerem 
attrahit et reddit ; dilatante sc per vices pulmone, et 
residente. 

11. Fa^mellae praegnantes tument mammillas, lacteo 
scilicet humore turgentes. 

12. Glans virgae in masculis, cum arrigitur in veno- 
rem, multum dilatatur mole. 

13. Inspice in speculum, et nota latitudincm utrius- 
que oculi pupilla; ; dein claude alterum oculum ; et 
ridebis pupillam oculi aperti manifeste dilatatam, spi- 
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ritibiiH qui utrique oculo hiservidmnt in utmm eonflu- 
eiitibuMr 

14. Iliiiia^ ^lolioriim luHoriorum, ot üimilit^^r li^tio- 
rmn Hliormn, a awi^taUi cimtvm'tin, per Unmmitmitm 
et inoniia noniuillurti in tiqim, i*t itnbibitionem i[mu» 
ttqiiM^ implentur et eoiiK/iliMaiUur. 

Iß. Krtt fj^enu» rjiuMldttin fuii/^i qiii axcnmitit i*K ar- 

Ixire, quem voeaiit Aurioulam Jucbfl^ qui iminisHii« in 

aquani niagnopere intiunecieit : r|uod non facit ^am^m 

ant lana. 

Connexio, 

Atqüb de introc<^|)tionibu8 corporis alieni (qua^ 
Hunt pHeudo-rarefactioneH) \\mi inquitiita »int IVan»* 
«unduia ad dilatationtfn» et turuore» qute fiunt in c^fir« 
poribuH ex iiipiritu innatii (nive illi i^unt naturale«, ni 
loquuntur, «ive pneternaturaleHJ ab^que igne aut 
mlore liianifeHto externo ; \\vx*i in \m qu<ique (se^ 
quatur quandoque intei*MHio «ive introceptio humori«, 
praeter iphaui dibitationein siuiplir'i^m* 

mr.ATATfONKH I'KIl HflRfTI/M ISHK'VliU «K KXJ'AN- 

1. Muhtum, aut eervinia nova, et nimilia, in doliiti 
repobita, intunieK^'unt et in»ui'^unt adnioduin ; adeo 

10-47.; iUtt \atil \mrti^rH{tU of iU*i llistnrla in ihn \ifttsUfWi mwXlon l/^iog 
\\nm\mrtit\ 15. A» tii^y diiiiHy b^^ioNg U/ tt freüh dlviüioi) of th« {iiquiry, 
I Imvii f<>il</W64 iiioderi» <i4i(i/r» \h giving tlM^i» ft fr^h §tTfUuk of uuml><$n. 
iL will l/e fe«<;n ttiii wi: (iro<ui;ü4, tlmt thü iiuuittr/iiioi) </f tb£«tt pfM'Agmpb« in 
tlut origiiittl i« not <-<>M4u/.t«4 u(k^u «ny coutfitoteut or iuUüigfbUt pUa. 
-7. Ä 
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ut, nisi detur spiraculum, dolia infringant ; sin detur, 
se attollant, et exundent cum spuma, et quasi ebul- 
liant. 

2. Liquores spirituosi arctius conclusi (ut in utribus 
fortiter obturatis) magno impetu saepe erumpunt, et 
opercula sua quandoque ejiciunt, tanquam e tormento. 

3. Audi vi mustum nuper calcatum, et quasi fervens, 
in vitro crasso et forti repositum (ore vitri bene lutato 
et clauso, ut mustum nee erumpere nee perfringere pos- 
set) non reperiente exitum spiritu, se per continuas cir- 
culationes et vexationes vertisse plane in tartarum ; ut 
nihil restaret in vitro, praeter auram et faeces : verum 
de hoc mihi parum constat. 

4. Semina plantarum, ut pisorum, fabarum, et ejus- 
modi, turgeseunt nonnihil, antequam emittant radicem 
aut caulem. 

5. Arbores quandoque, spiritu et succo nativo tu- 
mescentes, corticera rumpunt, et emittunt gurarmi et 
lacrymas. 

6. Etiam gemmae complures videntur esse eruptio- 
nes succorum puriorum ex rupibus; cum tarn gummi 
quam gemmae rupium deprehendantur (ex splendore) 
esse succi percolati et depurati ; adeo ut etiam saxa 
et lapides videantur ex spiritu innato tumescere. 

7. Neque dubium est, quin in spermate animalium 
primus actus ad vivificandum sit quaedam expansio 
massae. 

8. Vitriolum erumpendo tanquam germinat, et fere 
arborescit. 

9. Lapides tempore et senio (praesertim in locis hu- 
midioribus) emittunt salem, qui est ex natura nitri. 

10. Omnis gleba terrae tumet nitro : itaque si terra 
quavis sit cooperta et accumulata, ita ut succus ejus 
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non cxhauriatur i>cr »olctn c*t aercmfi, ncc no con^uinat 
in einittendo v(*^(*tabili, colli^it nitrum, ut intorimm 
tuinonnn. Idifo iti ali(|uiliuK Kuro|m) partibuH Ktruunt 
miiKiraK artificialen nitri, accurnulata terra, in domibuH 
ad Iuk; paratiH, prohibito aditu hoHh.^ 

11. SudoreH in aninialibtiH, |K*r inotiim dilatatis Hpi- 
ritibuK, at^iue hunioribiiH veluti lir|iu*factiM, proveniunt. 

12. PuIkuh cordiH ut arteriarutn in animalibuK fit per 
irrequietatn dilatationem Hpirituiun, et rceeptum ipMf>- 
runi, per vieren. 

l'S. Quin et inotuK voluntariuK in animalibuA, qui 
expeditur Cin peifecticiribuM) per nervoH, videtur radi- 
cein liabere in conipreHMione prinmtn, deindc relaxa- 
tione, Hpirituum. 

14. In omni (rontufticme membri alicujuM in ani- 
niab'bas Hequitur tunior: idern evenit in pleris^jue do- 
lor) buH. 

15. Aculei ve8parum et apum majorem inducunt 
tumorem, quam pro inflietu : id multo magi» faciunt 
punctioneK Ker|>entum. 

10. Etiam urtica, bryonia, et alia nonnulla, levant 
cutem, et veKiean in illa rauKant. 

17. Halnttur pro evidenti hI/^uo veneni (prflr»Hertim 
ejuH ^«tneriH quod operatur ex qualitate mab'gna, non 
per ero«ionem) «i fiirieM aut corpiw intumeKcat. 

18. In vcmiHitioniliUH eolli aut alteriuH ah'euju« par- 
tiH, qu;e adbil)entur ad curatione« morborum, annur^it 
Inimor aqueun, nive iebor, qui poMtea, cutt? Hci«Ha aut 
puneta, (?ffluit. 

liK OmneK puKtube ex eauKa interna, et hujuftmodi 
efflon*«eentia! et apOKt<»mata, inducunt turaore» aj)pa- 
renten, et Hublevant eutem. 

1 Hta HüL'ktiifintiV IlUt. of ItiviintiotiH, II. p, 470, 
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20. Iracundia subito effervescens (in nonnuUis) in- 
flat buceas : similiter et fastus. 

21. Rana^ et bufones tument ; et complura animalia 
per ferociam erigunt eristas, et pilos, et plumas : quocl 
fit ex contractioiie cutis per tumorem spirituum. 

22. Galli, quos Indicos, alii Turcicos vocant, irati 
magnopere tument, et pennas tanquam jubas erigunt. 
Aves cum dormitant, dilatato spiritu per receptum 
caloris ad interiora, non nihil tument. 

23. In omni carie et putredine tumescerc incipiunt 
Spiritus corporis innati ; cumque ad exitum properant, 
solvunt et alterant rei compagem ; et, si compages rei 
sit paulo tenacior et viscosior, ut exire non possint, 
novas formas moliuntur, ut in vermibus e putredine 
natis ; sed exordium actionis est a dilatatione spirituum. 

24. Neque Spiritus in putredine cohibitus tantum 
molitur animalcula, verum et rudimenta plantarum : 
ut conspicitur in musco, et hirsutie arborum nonnul- 
larum. Memini me expertum esse, casu quodam non 
de industria, quod cum aestivo tempore malum citrium, 
ex parte sectum, in conclavi reliquissem, post duos 
menses inveni in parte secta putredinem quandam ger- 
minantem ; adeo ut in capillis quibusdam exurgeret 
ad altitudinem pollicis, ad minus, atque in summitate 
capillorum singulorum adscivisset caput quoddam, in- 
star capitis pusilli clavi ; plane incipiens imitari plan- 
tam.^ 

25. Similiter, rubigines fiunt in metallis et vitro et 
similibus, ex dilatatione spiritus innati, qui tumescit, 
et urget partes crassiores, easque ante se agit, et ex- 
trudit, ut exeat. 

^ Compare Sylva Syharum^ 606., where it Ib said that thc lemon was lefl 
for three months. 
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20. TJtrum terra in supcrficie tumescat, praßscrtim 
ubi ^1el)a5 Hunt Hpongiaso) et cavsß, inquirendum. Certc 
inveniuntur quatidoque in ejusmodi glebis arbore» instar 
malorum navitim, qua; Hub terra, nonnnllos paden in 
altum, jacMftit demerH^e et 8epulta3: ut veriHimile nh 
arborcH illu» per teinpestate» fui8»e olim dejectas; pofttea 
vero, attüllente »e paulatim terra, coopertas {uihü^ et 
sepultaM. 

27. At subito et manifeste intumcscit terra in terra? 
motibuH, und(s Ka^penumero erumpunt scaturigineH aqua- 
rum, vortice«, et globi fiammarum, venti vehementes et 
peregrini, atque ejiciuntur saxa, cineres. 

28. Neque tairien terra3 motus omnes prorsu« subito 
fiunt ; nam evenit nonnunquam ut t<?rra contremuerit 
per ])hires dies ; et nostro tempore apud nos in agro 
Henjfordiensi fuit terra3 motus, admodum pusillus et 
lentus, s(;d rarus ; in quo aliqua jugera terra5 per diem 
integrum paulatim se moverunt, et in alium locum 
paulo d(K;liviorem, ncjc multo distantom, se transtule- 
runt, et ita quievcjrurit. 

29. Utrum moles aquarum in maribus aliquando 
tumescant, inquirendum. Nam in ipsis fluxibus maris, 
necesse est ut illi fiant vel ex motu progressivo, vel ex 
sublatione aquarum in sursum per virtutem et con- 
sensutn alirpiom magnetieum, vel denique per tumf)- 
rem sive ndaxationem aliciuam in ipsis aquis. At- 
que postrcfmus iste modus (si modo talis aliquis sit 
inter causas fluxus alicujus) pertinet ad inquisitionem 
pni;ft(5ntem. 

W). Aqua in (bntibus et puteis nonnullis tumescit et 
residit ; adeo ut a^stus rpiosdam videatur pati. 

81. Ktiam erumpunt (pjandoque in quibusdam loeis 
scaturigines a(|uarum, al)S(iue aliquo terrae motu, intra 
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aliquos aimos, ex cansis inccrtis. Fitque ista eruptio 

plemnque in magnis siccitatibus. 
32. Etiam notatum est, intumescere quandoquc ma- 

ria aW|ne fluxu aut vento aliquo exteriore ; idque fere 

tempestatem aliquam magnam praDcedcrc. 

wbmdata, Non foFCt indignum experimento, ut pro- 
betur utram fiat interdum aliqua relaxatio in corpore 
aquaE;, etiam in minore quanto. Atqui si exponatur 
aqua soli Tel aeri, fiet potius consumptio : itaque ex- 
perimentnm faciendum in vitro clauso. Accipe ita- 
que vitrum, quod liabeat ventrem amplum, coUum 
vero longum et angustum, atque infundatur aqua, 
done<! venter et pars inferior colli impleatur. Fiat 
autem hoc per tempestatem aeris borealem et sic- 
ram ; atque ita permittatur, donec succedat tem- 
[lestas australis et pluviosa ; et vide, si aqua insur- 
gat aliqualiter in collo vitri. Etiam de tumoribus 
aqoae in puteis facienda est diligentior inquisitio ; 
utmm fiant magis noctu quam interdiu, et quali 
tempestate anni. 
38.^ In pinnis fidium ligneis fit, tempore pluvioso, ut 

illaj tumescentes difficilius torqueantur. Similiter pyxi- 

des lignese difiicilius extrahuntur ex tliecis suis, et ostia 

lignea difficilius aperiuntur. 

84. Chorda^ fidium extenta^ pauIo rigidius tempori- 

bus pluviosis rumpuntur. 

35. Humores in corporibus animalium, temjx^stati- 

bu« aastralibus et pluviosis, deprehenduntur laxari et 

tumescere, et fluere, et incumbere magis, et meatus 

ol^tmere. 

1 The neven paragraphs which follow are head«;d JfigUmn in the original, 
and nmnbered 1 — 7. An they are übvioii»Iy a c^^ntinuation of the fiame 
inqatry, I have follcrwed Mr. Montagu in continuing the numbeni and omit- 
ting the heading. — J. 8, 
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36. Recepta est opinio, hnmores et snccos, non in 
animalibus tan tum sed et in plantis, sub pleniinniis 
magis turgescere, et cava implere.^ 

37. Sales in locis hnmidis se solvunt, aperiunt, et 
dilatant: id quod faciunt (aliqua ex parte) sacchanim 
et condita ; quae, nisi reponantur in cameris ubi ali- 
quando accenditur ignis, situm coUigunt. 

38. Etiam omnia quae per ignem cocta et majorem 
in modum contracta sunt, tractu temporis nonnihil 
laxantur. 

39. De tumoribus et relaxationibus aeris diligentius 
videndum ; et quatenus in bis militent (magna ex 
j)arte) caussB ventonim ; cum vapores nee colligun- 
tur commodc in pluviam, nee dissipantur in aerem 
limpidum, sed indueunt tumores in corpore aeris. 

Atque de dilatationibus corporum per spiritum 
innatum, sive in maturationibus, sive in rudimentis 
generationum, sive in excitatione per motum, sive 
in irritationibus naturalibus aut prsetematuralibus, 
sive in putrefactionibus, sive in relaxationibus, hsec 
pauca ex cumulo naturse inquisita sunto. Transe- 
undum jam ad aperturas et dilatationes qu£e fiunt 
per ignem et calorem extemum actualem. 

1 Thus Rattray »ays, "omnia bulbosa inter herbas et cacumeracea lunsB 
incrementum et decrementum servant accrescendo et decrescendo, item 
ostracea, et pupilla oculi cati." — Thmlrum Hympathet, p. 28. 
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TOLATATIOlfES ET APERTUÄ^ CORPORUM, QVM FIUNT 
PER lONEX ET CALOREM ACTUALEM, 8IMPLICEM, EX- 
TERNUM. 

Momüum. Ajxjrturaß coq)orum per calorem sive ig- 
nem (de quibas jam inquiremus) proprie spectant 
ad titulos de Calido et Frigide, et de Motu Hyles, 
et de Se[>aratioiiibas et Alterationlhus. Attamen 
carpendum et prafgustandum est aliquid ex ipsis in 
pra^senti titulo, cum absque aliqua notitia ipsorum 
non possit inquiri recte de Denso et Raro. 

HUt4>ria. 

1. Aer per calorem dilatatur simpliciter. Ncque 
enim »eiiaratur quippiam aut emittitur, ut in tangi- 
bilibus ; sed simpliciter fit expansio. 

2. In ventosis, vitro et aere intra ipsum contento 
calefactis et ventosis cami applicatis, quando paulo post 
aer, qui per calorem dilatatus fuerit, remittente calore 
»e recipiat paulatim et contrahat, attrahitur per motum 
ncxas caro. Quod si ventosas fortius attrahere cupias, 
accipe spongiam frigida madefactam, et pone eam super 
ventrem ventosaj ; ut, per refrigerationem amplius con- 
tracto aere, ventosa fortius attrahat. 

3. Accipe vitrum, et calefacias illud : mitte illud post 
in aquam : attrahet aquam pro minimo ad tertias con- 
tenti ; unde liquet, aerem a calore rarefactum fuisse 
pariter ad tertias contenti. Sed hoc parum est. Nam 
cum vitrum quo usi sumus tenue esset, majorem cale- 
factionem absque perioulo rupturae non fiicile patieba- 
tur. Quod si fuisset phiala ferrea aut aenea, et majorem 
in modum calefacta, arbitror aerem posse dilatari ad du- 
plum aut triplum : quod experimento dignissimum est ; 
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etiam ad quousque ; ut inde melius de raritate aeris 
superne, atque adeo aetheris ipsius, Judicium facere pos- 
simus. 

4. In vitro quod appellamus calendare (quod tempes- 
tatum, quatenus ad calorem et frigus, tam accurate 
demonstret varietates et gradus), evidentissime patet 
quam parva accessio caloris expandat aerem notabili- 
ter ; adeo ut manus vitro superposita, radii aliqui solis, 
ipse anhclitus astaiitium operetur: quin et ipsius aeris 
externi inclinationes ad calorem et frigus (tactui ipsi 
imperceptibiles) aerem niliilominus in vitro sensim et 
perpetuo dilatent et contrahant. 

5. Hero describit altaris fabricam, eo artificio, ut 
superimposito holocausto et incenso, subito aqua de- 
scenderet, quae ignem extingueret. Id non aliam pos- 
cebat industriam, quam ut sub altare esset locus con- 
cavus et conclusus, aere repletus ; qui aer ab igne cale- 
factus et propterea dilatatus nullum reperiret exitum, 
nisi in canali ad parietem altaris erecto et curvato, 
ore super altare inverso. In canali erecto infusa erat 
aqua (facto etiam vcntre in canali, ut largior copia 
aquoB reciperetur) ; ea aqua obice impediebatur, ne 
descenderet, foraminato ; qui obex postquam erat ver- 
sus, dabat locum aeri dilatato, ut aquam eveheret et 
ejiceret.^ 

6. Inventum fuit Fracastorii ad excitandos apoplec- 
ticos, ut poneretur sartago fervens circa caput ad non- 
nullam distantiam ; unde spiritus in cellis cerebri suffo- 
cati et congelati, et ab humoribus obsessi, dilatarentur, 
excitarentur, et vivificarentur.^ 

7. Etiam papiliones, quaB hieme jacent emortuae, ad- 

1 Hero, Spiritalia, c. 11. See Commandine's translation (1683), p. 44. 

2 See the note on Nov. Org. ii. ^ 35., Vol. I. p. 432. 
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motae ad ignem aut radios solis, motum et vitam recipi- 
nnt. ^groti qiioque in deliquiis, tarn aquis fortibus et 
calidis intro sumptis, quam calore exteriore, et frica- 
tionibus, et motu excitantur. 

8. Apertura aquae talis est. Sub prinio calore emit- 
tit vaporem paucum et rarum : neque intra corpus alia 
conspicitur mutatio. Continuato calore, corpore inte- 
gro non insurgit, nee etiam bullis minutis in modum 
spuma^; sed per bullas majores et rariores ascendit, 
et in copiosum vaporem se solvit. lUe vapor, si non 
impediatur aut repercutiatur, aeri se immiscet ; primo 
conspicuus, dein insensibilis et se deperdens. 

9. Apertura olei talis est. A primo calore ascen- 
dunt guttulae quaedam aut granula per corpus olei spar- 
sa; idque cum crepitatione quadam. Interim nee bullae- 
in superficie ludunt (ut in aqua), nee corpus integrum 
turnet, nee quicquam fere halitus evolat. At post mo- 
ram nonnullam, tum demum corpus integrum insurgit, 
et dilatatur expansione notabili, tanquam ad duplum ; 
et copiosissimus et spissus admodum evolat halitus. Is 
halitus, si flammam interea non conceperit, miscet se 
tandem cum aere, quemadmodum et vapor aquae. Ma- 
jorem autem calorem desiderat, ad hoc ut bulliat, oleum 
quam aqua, et tardius multo bullire incipit. 

10. Apertura spiritas vini ea est, ut aquam potius 
referat quam oleum. Nam ebullit, magnis utique bul- 
lis, absque spuma aut totius corporis elevatione ; longe 
autem minore calore, et multo celerius expanditur et 
evolat, quam aqua. Utriusque vero naturae particeps 
(tam aqueaß scilicet quam oleosae), et facile se immiscet 
aeri, et cito concipit flammam. 

11. Acetum et agresta et vinum in hoc differunt in 
processu suae aperturae : quod acetum insurgat in mi^ 

VOL. IV. 5 



bö illSTORIA DENSI ET RARI. 

noribus bulHs, et magis circa latera vasis; agresta et 
vinum in majoribus bulHs, et magis in medio vasis. 

12. Generaliter in liquidis hoc fit, ut pinguia, sicut 
oleum, lac, adeps, et hujusmodi, insurgant et tumeant 
simul toto corpore ; succi maturi (et magis adhuc im- 
maturi) buUis majoribus ; succi effoeti et vapidi bullis 
minoribus. 

13. Omnibus liquoribus commune est, etiam oleo 
ipsi, ut antequam bulliant, paucas et raras semibullas 
circa latera vasis jaciant. 

14. Omnibus liquoribus commune est, ut in parva 
quantitate citius aperiantur, bulliant, atque consuman- 
tur, quam in magna. 

Monitum. Experimcutum de aperturis liquorum fa- 
ciendum est in vasis vitreis, ut motus in corpore 
liquorum melius conspici possint ; atque super focu- 
los cum calore a^quali, ut differentia verius excipia- 
tur; atque igne lento, quia ignis vehemens praecipitat 
et confundit actiones. 

15.^ Sunt vero complura corpora, quaa non sunt 
liquida, sed consistentia et determinata ; attamen per 
calorem nanciscuntur eam aperturam, ut liquescant sive 
devcniant liquida, quamdiu calor ea vellicet et expan- 
dat ; qualia sunt cera, adeps, butyrum, pix, resina, 
^nnmi, saccharum, mel ; et plurima ex metallis, veluti 
l)lumbum, aurum, argen tum, aes, cuprum. Ita tamen, 
ut ad aperturam requirantur non solum gradus caloris 
longe diversi, sed et modificationes ignis et flammaB dis- 
similes. Nam alia metalla colHquantur per ignem sim- 
pliciter, ut plumbum ; alia per ignem motum et follibus 

1 Here again we find in the original a fresh heading and a fresh series 
of numbers. I have again followed the cxample of Mr. Montaga in con- 
tinuing the series. — J. 8. 
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excitatmn, ut anmm et argentmn ; alia non sine ad- 
mistione, at chaljbs ; qni non nisi admisto snlphure 
aut simili quopiam colliqnatur. 

16. At ista omnia, si continuettir ignis et urgeat, 
non solam sortiuntur aperturam colliqnationis, sed per- 
transermt, et adipiscnntar secnndam aperturam (yoIslI- 
ilis scilicet, sive pneumatici, sive consiimptionis) ; om- 
nia, inquam, praeter aumm : nam quatenus ad argentum 
vivum, cum in natura sua sit liquidum, incipit illud ab 
apertura secunda, et facile vertitur in volatile. De 
auro adhnc dubium est, utrum possit fieri volatile aut 
pneumatieum, (aut etiam potabile, ut loquuntur) ; hoc 
est, non dissolubile quidem (id enim facile est et tritum 
per aquas fortes), sed digestibile aut alterabile [>er ven- 
triculum humanuni. Hujas autem rei legitima videtur 
probatio, minime illa, ut vi ignis ascendat aut trudatur 
sursum, sed ut ita attenuetur et subigatur, ut restitui 
in metallum non possit. 

17. Inquiratur etiam ulterias de vitro et vitrificatis, 
utrum per ignem consumantur et vertantur in pneu- 
matieum. Habetur enim vitrum pro corpore fixo et 
exucco ; et vitrificatio pro morte metallorura. 

18. QuBB colliquantur omnia, in via et processu suo 
incipiunt ab infimo illo gradu aperturse, qui est emol- 
litio et inteneratio, antequam colliquentur et fundan- 
tur ; ut cera, gummi, metalla colliquabilia, vitrum, et 
similia. 

19. At ferrum et chalybs, postquam fuerint perfecta 
et repurgata (nisi fuerit admistio) quatenus ad ignem 
simplicem, persistunt, et non procedunt ultra illum 
gradum emollitionis, ut reddantur scilicet malleabilia et 
flexibilia, et exuant fragilitatem suam ; minime autem 
pertingunt ad colliquationem sive fusionem. 
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20. Vidontur ferrum et vitrum, ciim ajK?riuntnr a<l 
illatn mollitiom de qua diximuH, dilatari Hano in Mpiritu 
nun incluMo ; tinrln fit illa fftil>ar;tio partium tan|;(iliilitiiri, 
ut duritiem <?t olmtinationcm Muam rleponant ; n(*([iu* 
tarnen corpu« ipHum integrum lormliter dilatari ant in- 
tnmewtero ceniitur. Attamen attentin» panio inrpii- 
renti, d(?prehenditur plane in ipHi« inviKiliiÜM qiiidarn 
tum<;r et partium putnatio ; licet cohil)eatur ab areta 
compage «uu. Nam n\ acripian vitrtjm ignituni, et ma- 
jorem in mciduni calefaetum, (?t pona» illud «upra tabii- 
lam lapideam aut Himile aliqnod corjniM dumm, (lif!et 
et ipKa tabula illa «eu eorpun bene ealefaetum fuerit, ut 
frigori eauna imputari non prwnit^ rumjKjtur prorHUM 
vitrum, duritir? lapidin Mrilieet tumorem illum rKreultum 
vitri repereutiente. Ita/|ue Molent in bujuHmrxIi rann, 
quando vitrum ferven» «ummovetur ab igne, «ub«<t(fr- 
ncrc; ipHi pulverem alicpiem aut arenam möllern, (\uiv 
Miavit<'r (^ed(?n» tumorem in partibuM vitri non n- 
tundat. 

21. Ktiam pibe e bombardin emiftHa;, prmt^piam non 
Holum vcjbi, «ed et gliwcere aut labi omnino deMi(»rint, 
adeo ut ad awpeetum »int prorHU« immobileM, tnmen diu 
poMt, magnum d<?j)rebenduntur habere tumulttun et [lul- 
Mation(!ni in nn'nimiK ; adeo ut, h\ aliquid »upcTponatur, 
magnam vim patiatur : nc?que id tam a ealon; eom- 
burente, (|uam a jmlpitatione percuMniva. 

22. Kaeula ligru^a reecmtia, mib c^ineribuH calidiM 
detenta et verMata, indtumt mollitudinem, ut m(;liuH 
flectantur ad arbitrium. Kxiierirc quid fiat in baeulin 
antiquioribuM et in canni». 

28. Ap(!rtura eombuHtibilium ea e»t, ut per ignem 
primo emittant fummn, dein eoneijjiant flammam, po»- 
tremo dcponant cinerem. 
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24. In corporibus quae contiuent humorem aqueuin 
et a flamma abhorrenteni in compage clausa et com- 
pacta (qualia sunt folia lauri, et alia non porosa, sales 
et similia), ea est apertura per ignem, ut spiritus in üs 
contentus (aqueus et crudus), per calorem dilatatus, 
cum sonitu emittatur antequam flamma concipiatur : 
si vero in aliquo corpore (quod raro fit) insimul fiaut 
et eruptio flatus et conceptio flammae, ingens tumultus 
excitatur, et potentissima dilatatio ; flatu, tanquam in- 
temis follibus, flammam undiquaque exufflante et ex- 
pandente, ut in pulvere pyrio. 

25. Panis in fumo nonnihil tumescit, licet fiat mi- 
noris ponderis quam ante : etiam in summo panis quan- 
doque colligitur tanquam bulla aut vesica crusta3 ; ut 
cavum quiddam aere impletum maneat inter pelliculam 
illam crustaß (quae exscindi solet) et massam panis. 

26. Etiam carnes assatae nonnihil tument, praßsertim 
si maneat epidermis, ut in porcellis. 

27. At fructus assati quandoque exiliunt, ut casta- 
ne« ; quandoque effringunt corticem, et emittunt pul- 
pam, ut poma ; quod si ab igne magis torrefiant, ascis- 
cunt crustam carbonariam, ut cavum sit quiddam (ut 
in pane) inter crustam et carnem fructus ; quod et fit 
in Ovis. 

28. Si vero calor sit lenis et caecus, nee detur spi- 
raculum facile ad emittendum vaporem, ut fit in pyris 
sub cinere assatis, et multo magis in lis quaß reponuntur 
in ollis, atque deinde sub cinere sepeliuntur, atque si- 
militer in camibus sufFocatis, vel inter crustas panis vel 
patinas ; tum tumor ille et dilatatio per calorem repel- 
litur et in se vertitur, atque tanquam in distillatione 
restituitur, et reddit corpora magis liumectata, et tan- 
quam mersa in succis suis. 
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29. At in aridis, si flamma faerit suffocata nee faci- 
lem reperiat exitum, rarefiunt eoq)üra, et reddun tur 
Cava et porosa, ut in carbonibus e ligno, et imniicibus 
quaB ejiciuntur ex montibus flammantibus. 

Connexio. 

Thanseundum jam esset ad dilatationes et aper- 
turas corporum qu» fiunt per calorein in distilla- 
tionibus ; in quibus magis accurate datur cernere 
hujusmodi aperturas, quam in coctionibus et us- 
tionibus. Verum cum in illis immorari haud 
parum oporteat, cumque proprie pertineat inqui- 
sitio ipsarum ad titulos de Calido et Frigido, et 
de Motu Hyles, et de Separationibus, exiguum 
quiddam est quod proponi debet in hoc titulo. 

DILATATIONES PER CALOREM EXTERNÜM IN DISTIIy- 

LATIONIBÜS. 

1. Duplex est dilatatio, sive apertura, sive attenu- 
atio corporum in distillationibus. Altera in trans- 
itu, cum corpus vertitur in vaporem aut fumum 
(qui postea restituitur) ; altera in corpore restituto, 
quod semper tenuius est et magis subtile et expan- 
sum et minus materiatum, quam corpus crudum ex 
quo distillatum emanavit. Aqua enim rosacea (ex- 
empli gratia) est succo rosarum tenuius et minus 
ponderosum. 

2. Distillationes omnes fiunt ex sestu quodam 
sive reciprocatione rarefactionis primo, et versionis 
in pneumaticum ; dein condensationis et restitu- 
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tionis in corpus tangibile, remittente se calore et 
vapore repercusso. 

3. In distillationibus actiones dilatationis et cou- 
densationis non sunt sincerse ; sed intervenit actio 
illa (quse maxime est intentionalis in practica) sep- 
arationis partium heterogenearum ; ut succi veri, 
pUegmatis, aquae, olei, partis tenuioris, partis cras- 
sioris. 

4. In distillationibus optime inquiritur et decer- 
nitur de gradibus et diversitatibus calorum ; ut 
carbonum, furni calefacti, balnei, cinerum, arena; 
calidse, fimi, solis, ignis quiescentis, ignis follibus 
excitad, ignis conclusi et reverberati, caloris as- 
cendentis, coloris- descendentis, et hujusniodi ; qu% 
omnia ad aperturas corporum, et prsecipue ad coni- 
plicatas actiones dilatandi et contrahendi (de quibus 
postea dicemus) insigniter faciunt. Neque tarnen 
ullo modo videntur calores illi imitatores caloris 
solis et coelestium ; cum nee satis lenes sint et 
temperati, nee satis lenti et continuati, nee satis 
refiracti et modificati per corpora media, nee satis 
insequaliter accedentes et recedentes. De quibus 
Omnibus, sub titulo Calidi et Frigidi, et titulis aliis 
ad hoc propriis, diligenter inquiremus. 

5. Distillationes et dilatationes per eas fiunt in 
clauso, ubi concluduntur simul corpus distillandum, 
et vapores qui ex eo emittuntur, et aer. Neque 
tarnen in stillatoriis et alembicis communibus 
diligenter arcetur aer exterior ; quin per rostrum 
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%it\hior\u \H*r ^uod l\i\nor «^fflatlt, i\Ut kuhUtimn* 
fi\u{UHUHmH \umn\t, At in ntu^rtin^ ubi tunytnt v**^ 
tmuHmtUi itulom opu« imU tum ilntur iii^ri itxu^rUtti 
mf^rm^un; mal im riH*At\fUu*M\i ort Vimm (uhi ('4tr\tuH 
uu\HPukur) \Htr UtUituptum iUi (UPUtimmUn^ ut uni- 
mmuH \mmt^uH mntfmtimm iti riMhuiuttttH Uttun 
trmmuniur, Quml m <5<ir|Mi^ t^k \fUmmu H\t\niu 
vit^iPWf^f (ut vkrUfUtm)^ o\phh imt riuutitim'uUt vanUi 
i*i aiiiplof Mt V(i\HPrm Wharmn \mUmi^ nm vui^ iu' 
(rutf(mtU 

mim i'iAUmi muVu[mit\mi i'\m\mm imtm^xniHv^ tUutr 
itimin% ^m\\miu ui i*Air\HtrU aWm \tHrU*M m ax^mutU^n*. 
m va\Hin*M,^ Mut mhMiU*m m \m'\\ms ^ii\ftfn*^ mr^a^- 
m ^\tim^*mnt ai vmüimmu tiU\mi (^\ Ui^*rtt^y.tm ('m<" 
vmi) ii\\\ M MU m mt\mrAr^*' \Hf^m\» i^\uA ^i*'{mUir 

naimam \u mm vMiwiiii^mAAm t'*X mi nny/m imu»' 
(ttrmaütmi*A mV\Um\ \mi*Siimt yimkk» WnU^imn^ ^uUu 
(*\\ymmmmi iti minVwAmmt (Ymti um\Ui «ililirt ^yun- 
iwk) \üm^tn \\nuim \mtiri*% vaUtrU {'arUi^U mUm^ 
i'Aim\iU*%H^ mi^ tih <livortm <rt ^*\mmi\mu**i \mnimu 
t\Hiu U% ii\mmi!um\hm i\mmmi ^*m\H*r \uUir\mmu\. 
\Uu\m*. nmmtm m t\%imn mmu\nmm \mi*%\m'Uii\ m 
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unum aut alterum ex facillimis, ad hoc tan tum, ut 
percipi possit quid velimus. 

2. Accipe vas quadratum ferri, in figura cubi, ha- 
beatque latera bene fortia et crassa. Irnpoiie cubum 
ligni ad mensuram vasis ad amussim factum, quique 
illud prorsus impleat. Superponatur operculum ferri 
non minus forte quam latera vasis ; et lutetur oj>- 
time, more chymicorum, ita ut sit clausissimum, et 
ignem tolerare possit. Deinde ponatur vas intra 
pnmas, atque ita permittatur ad lioras aliquas. Post 
amoveatur operculum ; et vide quid factum sit de 
ligno. Nobis quidem videtur (cum prohibita plane 
fuerint inflammatio et fumus, quo minus pneumati- 
cum et humidum ligni emitti y)otuerint) alterum ex 
his eventurum ; vel ut corpus ligni vertatur in quod- 
dam amalagma ; vel ut solvatur in aerem, sive pneu- 
maticum purum, simul cum fa^cibus (magis crassis 
quam^sunt cineres) in fundo, et incrustatione non- 
nulla in lateribus vasis. 

3. In simili vase ferreo fiat experimentum de aqua 
pura; qua repleatur ad summum. Sed adhibeatur 
ignis lenior : mora vero sit amplior. Quinetiam 
amoveatur ab igne certis horis, et refrigescat ; dein 
iteretur operatio aliquoties. Hoc experimentum de 
aqua pura delegimus hanc ob causam ; quod aqua 
corpus simplicissimum sit, expers coloris, odoris, sa- 
poris, et aliarum qualitatum. Quamobrem si per 
calorem temperatum et lenem, et alternationem cal- 
e&ctionis et refrigerationis, et prohibitionem omnis 
evaporationis, Spiritus aqua:; non emissus, et nihilom- 
inus {>er hujusmodi calorem sollicitatus et attenua- 
tus, se verterit in partes aquai crassiores, easque ita 
digerere et in novum scliematismum mutare possit 
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(minus sciHcet simplicem et inagis inaequalom) eo 
usque, ut vel colorem alium nanciscatur, vel odoreni, 
vel saporem, vel oleositatem quandam, vel aliani al- 
terationem notabilem (qualis invenitur in corporibus 
compositis) ; proculdubio res magna confecta foret, 
et ad plurima aditum patefaciens. 

4. Circa distillationem clausam (ita enim eam ap- 
pellare licet, ubi non datur spatium ad evaporatio- 
nem) quivis multa alia poterit comminisci. Pro 
certo enim habemus, calorem analogum, operantem 
in corpus absque separatione aut consumptione par- 
tium, mirabiles metaschematismos eflSngere et pro- 
ducere posse. 

5. Attamen illud addi possit, ut mandati hujus 
appendix ; ut excogitetur etiam aliquis modus (quod 
certe diflScile non est) per quem calor operetur non 
solum in clauso, sed in tensili : id quod fit in omni 
matrice naturali, sive vegetabilium, sive anfmalium. 
Hoc enim operationem ad multa extendit, quae per 
clausuram simplicem effici non possunt. Neque hoc 
pertinet ad Pygmaßum Paracelsi,^ aut hujusmodi 
prodigiosas ineptias : sed ad solida et sana. Ex- 
empli gratia ; non efficiet unquam distillatio clausa, 
ut aqua tota vertatur in oleum ; quia oleum et pin- 
guia majus occupant dimensum quam aqua. At si 
operatio fiat in tensili, hoc fortasse fieri possit : quae 
esset res immensae utilitatis, cum omnis alimentatio 
maxime consistat in pingui. 

6. Bonum esset, et ad multa utile, ut in distilla- 
tionibus natura ad rationes reddendas quandoque 

i The Pygmaei of Paracelsus are the same as the gnomes or earth spirits. 
See his Philosophical Worksy ii. p. 487. But perhaps for ''pygmaeum " we 
ought to read " archseum." 
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compelleretur ; atque ut poneretur in certo quan- 
tum per distillationem consumptum fuerit, id est, 
versum in pneumaticum ; et quid maneret, sive 
fixum, sive restitutum in corpore. Id fiere potest, 
si ante distillationem corpus distillandum ponderes, 
et vasa ipsa intra qua? distillatio perficitur. At 
post distillationem ponderabis liquorem ; ponderabis 
item faices ; denique ponderabis iterum vasa. Ex 
istis enim tribus ponderationibus cognosces quantum 
fiierit restitutum, quantum manserit in faecibus, 
quantum adhaeserit vasibus ; atque a deccssione 
ponderis in illis tribus, comparati ad pondus cor- 
poris integii, cognosces quantum versum fuerit in 
pneumaticum. 

Comnexio, 

Transeundum a dilatationibus et rarefactionibus 
qu8e fiunt per calorem actualem, ad dilatationes et 
relaxationes qu» fiunt per remissionem frigoris ve- 
hementis et intensi ; quse ipsa remissio censeri de- 
bet pro calore coinparato. 

Historia. 

DILATATIONES ET RELAXATIONES CORPORUM PER RE- 
MISSIONEM FRIGORIS. 

1. Quae per frigus vehemens concreverunt, neque 
tarnen eo usque ut per moram frigoris in densatione 
sua fixa sint, ea absque calore manifeste, et per remis- 
sionem tantum frigoris, se aperiunt et restituunt ; ut 
fit in glacie, grandine, nive: sed hoc faciunt per ca- 
lorem manifestum admotum multo celerius. 

2. Verum delicatiora, quorum vigor consistit in spir- 
itu nativo subtili, ut poma, pyra, granata, et similia, 
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81 semel fuerint congelata, »ufibcato Hpiritu, noii roc'ij)- 
iunt poHtea priHtliiuin vigoretn. 

8. At viiiuin et (tervisiä per gelu ad giistum Iaii<:;uos- 
ciint, lU'c vi^eiit; attameii Hiiccedcnitibus ro^elatioiiihiis 
et teinpestatibuH australibuH, reviviscunt et relaxantur, 
et quasi denuo ferveseunt. 

Connexio, 

TiiANSEUNDUM a dilututioiiibus quw fiuiit per cu- 
lorein externutn octualetn, utque etiuiii per reiiiissi- 
onetii frigoris (qua^, ut jaiu diximus, eHt culur coin- 
paratu»), ad dilatationes corporutn qua; fiunt per 
culores potetitiale», »ive spiritus auxiliares alterius 
corporis applicati et adtnoti. 

[^llißtoria.'] 

DILATATI0NK8 CORPORUM, QJ3M FIUNT PKR CALORKM 
POTKNTIALKM, 8IVE PER 8PIRITUH AUXTLIARKH AI^ 
TKRIUÖ CORPORIS. 

De caloribus poteiitialibus consule Tal)ulas Medici- 
iiales qualitatum Kecundarum ; et ex Ins poteris excuir- 
pere ea qua3 operantur super corpus hutnaiiuin per 
dilatatiouem : (|ua; sunt fere illa (jua; secpiuntur. 

Confortantia, qua) dilatant Spiritus oppressos. 

AbHteryejitia^ (jua) roborant virtutetn exi)ulsivain. 

Aperientia^ (juoad orificia venaruin et vasoruui. 

Aperientia^ ([uoad porös et meatus partium. 

iJiyerentia cum maturatione. 

Diyarentia cum discussione. 

CaiMtica. 
llvüii praicipue (sunt et alia) liabent radicem in dila- 
tatione spirituum et humorum et succorum et sab- 
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stantiae, in corpore, per spiritus auxiliares ; necnon 
per complexionem tangibilem, quae inest inedicinis 
illis, vel interius vel exterius sumptis. 

Commentatio. 

Patet in vitro calendari, quam exquisite sensu 
sive perceptione praeditus sit aer communis calidi et 
frigidi : utpote qua^ tarn subtiles ejus difi'erentias et 
gradus statim dijudicare possit. Nee dubito, quin 
perceptio spiritus in animalibus vivis versus calorem 
et frigus sit adhuc longe acutior : nisi quod aer sit 
pneumaticum purum et sincerum, et nihil habeat 
tangibilis admisti; at spirituum perceptio retundatur 
et bebetetur corpore tangibili in quo sunt devincti. 
Attamen, non obstante hoc impedimento, videntur 
adhuc spiritus vivorum potiores ij)so aere, quoad 
hanc perceptionem. Neque enim hactenus nobis 
constat, quod calor potentialis (de quo jam loqui- 
mur) aerem possit dilatare ; cum certum sit, quod 
hoc faciat super spiritus in animahum membris con- 
tentos; ut in qualitatibus (quas diximus) secundis 
medicinarum liquet. Sed de hoc inquiratur paulo 
accuratius, ex mandato proxime sequente. 

Mandata. 1. Accipe duo vitra calendaria ejusdem 
magnitudinis. Impone in altere aquam, in altere 
spiritum vini, fortem et acrem ; atque ita calefiant 
Vitra, ut aqua et spiritus vini ad parera altitudinem 
ascendant. Colloca ea simul, et dimitte per spatium 
aliqnod ; et nota, si aqua deveniat altior quam spiri- 
tus vini. Nam si hoc fit, palam est, calorem spiritus 
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vini potentialem aerem dilatasse, ita ut spiritum vini 
depresserit. 

2. Possit esse res varii usus, si operationes secun- 
daruni qualitatum medicinalium probentur interdum, 
et exerceantur in corporibus vitae expertibus. Licet 
enim dubium non sit, plerasque earum nullius pror- 
sus efFectus fore, quoniam requiritur plane spiritus 
vivus ad eas actuandas, ob operationis subtilitatem ; 
aliae tarnen proculdubio super nonnulla eorpora in- 
anlmata operabuntur. Videmus enim quid possit sal 
in camibus, aromata in cadaveribus, coagulum in 
lacte, fermentum in pane, et hujusmodi. Inserviet 
igitur diligentia medicorum circa qualitates secundas, 
ad instruendas complures alias operationes, si ani- 
mum advertas cum judicio ; id semper supponens, 
quod virtus fortior requiritur ad Operand um super 
corpus mortuum, quam vivum. 

Connexio. 

Transeundum ad dilatationes corporum quse fiunt 
per liberationem spirituum, refractis nimirum ergas- 
tulis partium crassiorum, qu» illos arcte detinuerant, 
ut se dilatare non possent. In corporibus enim qusR 
habent arctam compagem atque naturse integralis 
nexibus fortiter devincta sunt, non exequuntur spir- 
itus opus suum dilatationis, nisi fiat prius solutio 
continui in partibus crassioribus ; vel per liquores 
fortes erodentes et stimulantes tantum, vel per eos- 
dem cum calore. Atque hoc cernitur in aperturis 
et dissolutionibus metallorum, de quibus nunc (ut 
in reliquis) pauca proponemus. 
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HUioria, 

DILATATIOXES CORPORUM PER LIBERATIOXEM SPIRIT- 

UUM 3UORUM. 

1. Accipe pondns auri puri ad denarium 1, in parvas 
bracteolas redacti, quaB etiam manu lacerari possint. 

2. Accipe etiam pondus 4 den. aqua3 regis ; et mit- 
tantur simnl in vitrum. Tum ponatur vitrum super 
focalum, in quo sit ignis prunarum modicus et lenis. 
Paulo post insurgunt arenulaß quasdam, aut grana ; quae 
deinde post parvam moram se difFundunt et incoq)o- 
rantur cum aqua ; ut aqua efficiatur, aqua tanquam elec- 
trica, et splendida, et veluti croco tincta. Dissolutio 
antem auri per aquam in quantitatibus praedictis fit tan- 
tum ad tertias. Neque enim aqua oneratur ulterius ; 
adeo ut, si dissolvere cupis totum pondus illud auri den. 
1, opus sit eflfiindere portionem in qua solutio facta est, 
et superiniundere de novo pondus simile 4 den. aquae 
regis, et sie tertio. Ista dissolutio fit leniter et ])lacide 
modico igne, absqpe fumis, et sine calefactione vitri, 
alia quam per ignem. 

3. Accipe argenti vivi in corpore pondus ad placi- 
tum, dnplum aquaB fortis : ponito simul in vitro, neque 
ea ad ignem omnino admove. Attamen paulo post 
insurget intra corpus aquae instar pulveris tenuissimi, 
et intra spatium horae, absque igne, absc^ue fumis, 
absque tumultu, vertetur corpus commistum in aquam 
bene claram. 

4. Accipe plumbum in lamellis ad pond. den. 1, 
aquaB fortis ad pond. den. 9. Xon fit bona incorpo- 
ratio, ut in aliis metallis ; sed aqua demittit majorem 
partem plumbi in calce ad fundum vitri, manente 
aqua perturbata, sed vergente ad diaplianum. 
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i5. Accipc argenti in lamclHs, Hive liractcolis, pon- 
(lu8 den. 1, aqii;« fortis pond. don. 4; poncj Hupcr foc- 
ulimi in vitro, cum i^ne UmUu Insur^it ar;i;(Mituiri 
in nrcnis, aut bulhilis, intra rorpus acpias niajoril)UH 
paulo quam aurum ; dcinde inoorporatur cmn arpia, ct. 
Ycrtuntur »imul in Ii(|uorem tcMuicm, Kcd album oX ({uasi 
lactcuin. Sod post^juam paulispc^r resederit licpior et 
rcfrix(M'it, ejarulantur (sivo hoc (>manot ex motallo, sivc 
ex aqua, hIvc? ox utro(pic) fra^mina ^lacialia intra cor- 
pus a(pia^ : poHt<piam autcm per moram lon^iorcun pcn- 
ituH rcHcdcrit, (darificat h(j liquor, et dcvcnit (^larus (»t 
crystallinus, dcmissa ^lacic» in fundum. Sustinct {Kpia 
onerationcm, qualem in auro, et fit dissolutio siniili fcrc 
calorc, nee colli^it calorem per niotum ma<^iH (piam 
aurum. 

0. Accipc cuprum in bracteolis ad pondus d<'n. 1, 
aquaj iortis ad jumdus dem. 0. Mitte «upcr focnluni. 
Insurget cuprum in bullulis «ive arenulin majoril)Us 
adlnic quam ar^cntum. Paulo jKwt iiKiorporatur cum 
aqua, et corpus commistum vertitur in liquorcm co^ru- 
l(nim, turliidum ; sed postcpiam r(»sed(»rit, darificat s<' 
a^theris instar in c(pruleum, jmlclirum, et spicndidum, 
demissis in fundum faicibus instar ])ulvcris, qua; tani<Mi 
ipsa? j)cr moram imminuuntur, et asc(mdunt, (!t incor- 
})orantur. At den. illi ß aqua; fortis soivunt d(;n. totuni 
cupri, ut suHtineat se onerari aqua duplo [)lus ({uam in 
auro et ar^ento. Ooncipit autem dissolutio cuf)ri calo- 
rem manif(;stum per tumultum interiorem, etiam antc- 
(|uam admov(»atur ad i^nem. 

7. Accipe stannum in l)racteoIi« ad jumdus den. 1, 
aqua) fortis ad pond. den. 8; et v(»rtitur totum UK'tal- 
lum in coqius simile flori Inctis aut con^ulo ; nee facilc^ 
ftc clarificat ; et C(mci])it sine igne calorem manifestum. 
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8. Accipe ferri in laminis pond. den. 1, aquae fortis 
pond. den. 9 ; et sine igne surgit ferrum in magnis 
bullis, non tantnm intra corpus aquae, sed supra, adeo 
ut ebulliat extra os vitri, atque insuper emittat copio- 
8um et densum fumum croceura ; idque cum maximo 
tumultu, et calore vehementissimo, et qualem manus 
non sustineat. 

Jiionitum. Dubium non est quin vires variai aquarum 
fortium diversorum generum, et modi ignis sive calo- 
ris qui adhibetur, istas aperturas etiam variare possint. 
Mändata. Qualis sit ista dilatatio metallorum per 
aperturas, videndum : utrum sit instar dilatationis 
auri foliati, quae est pseudo-rarefactio (ut mox dice- 
mus) quia corpus dilatatur potius loco quam sub- 
stantia, qualis itidem est dilatatio pul verum ; an 
revera corpus ipsum metallorum dilatetur in sub- 
stantia. Hoc hujusmodi experimento probari potest. 
Pondera argentum vivum ; excipe etiam modulum 
gus in situla : pondera similiter aquam fortem, et 
excipe modulum ejus in altera situla : dein de dis- 
solve et incorpora ea modo supradicto ; postea pon- 
dera incorporatum, et immitte illud etiam in duas 
illas situlas, et nota, si pondus et mensura compositi 
ad pondus et mensuram simplicium juste respondeat. 
Delegimus autem argentum vivum ad experimen- 
tum, quia minor est suspicio alicujus consumptionis, 
cum fiat dissolutio sine igne. 

Videndum (obiter) utrum dissolutio argen ti vi vi 
lapides ponderosissimos, aut fortasse stannum, sustin- 
eat, ut innatent. Etenim ex rationibus ponderum 
hoc colligi potest. Neque hoc pertinet ad miracu- 
lum et imposturam, sed ad investigandam naturam 
misturarum, ut suo titulo apparebit. 

VOL. IV. 6 
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Observaäo, 

Notatu etiam dignuni ent (licet non Hit pra»H4*ritiH 
inquiHitioniB) omnia riietalla, licet sint iu\u\h in quibuH 
disHolvuntur itiHigiiiter graviora, tarnen in actu pritno 
(lisHolutioniH ascendere in arenuÜH vel bulÜH. Au\mi 
eo rnagis hoc notandurn eHt, quod ubi non adniov<;- 
tur ignin, ut in argento vivo, idem faciant. 

Commentatio. 

TumultuH intra parte» (^>rporiM int<T diHHolven- 
dum, intani attcenHionem cauHat. Nam in velic*- 
rnenti enmione corpora impelluntur nonnihil motu 
locali ; ut videre ent in lapide parvo glareoHo, qui 
poHituH in aceto forti ad latera patellae (ut faciliuH 
labatur) per vices gliHcit, ut piHciculuH. I'jHt et 
genuH lapidJH aut foHwili», quod inirniHsum in ac(*- 
tuni irrequiete ne agitat, et huc illuc currit. At 
qine Hine inipetu iuto niiHcentur, (ut arbitror) nini 
quaHftata, non aHcendunt ; velut Haccharuin in fundo 
aquie non dulcificat in Hurnnio ; nee crocuH colo- 
rat, niHi inoveatur et agitetur. 

Connerio. 

TitANHKUNDUM ad aliud genus dilatationuni, quod 
etiam comniuni vocabulo dmolutionum (in aliquibuH) 
nuncupatur. Fit autem ubi corpora verHUH alia cor- 
pora amica ruunt in amplexum ; et, m datur copia, 
aperiunt se ut illa introcipiant. Neque fit ha*c a|H*r- 
tura tutnultuoHe, aut per penetrationem corpoiin in- 
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gredientis, (ut in aquis fortibus), sed placide, et per 
relaxationem corporis recipientis. 

Hütoria. 

inLATATIONKS PER AMPLKXÜM ET OCCUKÖÜM CORPOKI8 

AMICI. 

1. Saccharum et gummi nonnuUa, ut tragacanthum, 
in liquoribas infusa, soivuntur ; laxaut cnim 1il>enter 
(instar spongiarum) partes »uas ad recipiendum li- 
quorem. 

2. PapyruÄ, seta, Jana, et Imjasmodi porosa, liquori- 
bufl immersa, aut alias humectata, ita sc aperiunt, ut 
deveniant magis mollia, lacerabilia, et quasi putria. 

3. Gaudia subita, ut ob nuntium bonum, aspectus^ 
eju« quod fuit in desiderio, et sirnilia, licet non cor- 
pus amplectantur sed phantasiam aliquant, iiiliilominus 
Spiritus animalium insigniter dilatant ; idque interdum 
cum periculo repentini deliquii aut mortis. Simile 
facit imaginatio in venereis. 

Mandatum. Cogitaudum de inveniendis menstruis 
substantiarum specialiurn : videntur enim [K>sse esse 
liquores et pulpa.*, tantaj cum corporibus determi- 
natis sympathia;, ut, illis admotis, [partes suas facile 
laxent, easque libenter imbibant; se^^ue per hoc in 
succis suis intenerent et renovent. Hoc enim j>er- 
tinet ad unum ex magnalibus natune ; nemi>e, ut 
rerum humores maxime radicales refbcillari et nu- 
tritio ab extra fieri possint, ut in camibus, ossibus, 
membranis, lignis, &c. Ktiam in iis qua; 0{>eran- 
tur per divulsionem et jx^netrationem, est sympa- 
thia sive conformitas : aqua fortis siquidem non 

1 Atptcluin in the origiual. — /. ü. 
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solvit aurum, ut nee aqua regia communis argen- 
tum. 

Connexio, 

Transeundum ad dilatationes per assimilationenj 
aut versionenn ; quando Bcilicet corpus imperanH et 
magis activum subigit corpus accommodunn et ol>- 
sequiosum et magis passivum, ita ut illud in se 
plane vertat, seque ex eo multiplicet et renovet. 
Quod si corpus assiniilans sit tenuius et rarius 
quam corpus assiinilatum, manifestum est assiini- 
lationem fieri non posse absque dilatatione. 

lEstoria, 

DILATATIONES QUJ5 FIUNT PER A88IMILATI0NEM, HIVK 

VER8I0NEM IN TENUIUS. 

1. Aer, et maxime cum commotus est (ut in ventis), 
lambit humiditatem terra5, eamquc depra^latur et in sc 
vertit. 

2. Processus desiccationis in lignis, herbis, et bujus- 
modi tangibilibus, non admodum duris aut obstinatis, 
fit per deprajdationem aeris, qui spiritum in corpore 
evocat et exugit, et in se transubstantiat : itaque tarde 
hoc fit in oleosis et pinguibus, quia Spiritus et humiduni 
ipsorum non sunt tarn consubstantialia aeri. 

3. Spiritus in tangibilibus (qualia diximus) depnrv 
dantur partes ipsas crassiorcs corporis in quo inclu- 
duntur. Nam Spiritus qui proximi sunt aeri, ipsi aeri 
obediunt, et exeunt cito : at qui in magis profundo 
corporis siti sunt, illi partes interiores adjacentes do- 
prsBdantur, et novum inde spiritum gignunt et secum 
copulant, ut una tandem exeant : unde fit in istis cor- 
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poribns per setatem et moram diminutio ponderis ; quod 
fieri non posset, nisi pars aliqua non pneumatica in 
pneumaticum sensim verteretur. Nam spiritus jam 
&ctas in corpore non ponderat, sed levat pondus 
potios. 

4. Mnlti tumores in corporibus aniinalium discu- 
tiuntur absque snppuratione aut sanie, per insensilem 
transpirationem, versi plane in pneumaticum, et evo- 
lantes. 

5. Esculenta flatuosa gignunt ventositates, succis suis 
versis in flatum, et exeunt per ructus et crepitus ; etiam 
partes interaas extendunt et torquent : quod faciunt 
etiam alimenta proba et laudata quandoque, ob debili« 
tatem functionum. 

6. In omni alimentato, cum pars alimentata tenuior 
est alimento (ut spiritus atque sanguis per arterias in 
animalibus leviores sunt quam cibus et potus), necesse 
est ut alimentatio inducat dilatationem. 

7. Omnium aperturarum, dilatationum, et expan- 
sionum maxima, quatenus ad analogiam inter corpus 
ante dilatationem et post, omniumque pernicissima, et 
quae minima mora et brevissimo actu transigitur, est 
dilatatio oleosorum et inflammabllium in flammam ; 
quod fit quasi afFatim et sine gradibus. Estque 
(quoad flammam successivam) plane ex genere as- 
similationum ; multiplicante sc flamma super fomi- 
tem suum. 

8. At quod potentissimum in hoc genere est, non ad 
velocitatem primae inflammationis (nam pulvis pyrius 
non tam cito inflammatur quam sulphur aut caphura 
aut naphtha), sed ad successionem flammae semel con- 
ceptae et ad superandum ea quaB resistunt, est commis- 
tio illa expansionum in aerem simul et in flammam (de 
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qua supra diximus), quaB invenitur in pulvere pyrio (ut 
liquet in bombardis et cuniculis). 

9. Notant autem chymistaB, etiam argenti vivi ex- 
pansionem per ignem esse admodum violentam ; quin 
et aurum, vexatum et occlusum, quandoque potenter 
erunipere, cum perieulo operantium. 

Connexio, 

Transeundüm ad eas dilatationes, vel distrac- 
tiones et divulsiones, quse fiunt, non ab appetitu 
aliquo in corpore ipso quod dilatatur, sed per vio- 
lentiam corporum externorum, quse, cum suis mo- 
tibus prsevaleant, necessitatem imponunt corpori 
alicui ut dilatetur et distrahatur. Atque ista iii- 
quisitio pertinet ad titulum de Motu Libertatis ; 
sed (ut in reliquis) aliquid de boc, sed parce et 
paucis, jain inquiremus. Iste autem motus est 
plerunque geminus : prinio, motus distractionis a 
vi externa; deinde motus contractionis vel restitu- 
tionis a motu corporis proprio : qui posterior motus 
licet ad condensationes spectet, tamen ita conjunctus 
est cum priore ut hie commodius tractari debeat. 

[Hiitoria,'] 

DILATATIONES 81 VE DI8TRACTI0NES A VIOLENTIA 

EXTERNA. 

1. Bacula lignea et similia flexionem nonnullam pa- 
tiuntur, sed per vim ; illa autem vis distrahit partes 
exteriores Hgni in loco ubi arcuatur, et comprimit partes 
interiores : quod si vis illa paulo post remittatur, restit- 
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uit se baculum, et resilit ; sed si diutius in ea positura 
detineatur, figitur in ea, nee resilit amplius. 

2. Similis est ratio horologiorum (eorum scilicet quai 
moventur per torturam laminarum), in qiübus videre 
est continuum et graduatum nixum laminarum ad se 
restituendum. 

3. Pannus, et similia filacea, extenduntur majorem 
in modum, et resiliunt citius dimissa; non resiliunt lon- 
gius detenta. 

4. Caro qua» surgit in ventosis, non est tumor, sed 
violenta extensio camis integralis per attractionem. 

5. Quälern rarefactionem tolleret aer (pro modo scil- 
icet violentiai) tali experimento elicere possis. Accipe 
Ovum vitreum, in quo sit foramen minutum : exuge 
aerem anlielitu quantum potes; deinde aff'atim obtura 
foramen digito, et merge ovum in aquam ita obturatum. 
Post tolle digitum, et videbis ovum attralicre aquam, 
tantum scilicet quantum exuctum fuerit aeris ; ut aer 
qui remansit possit recuperare exporrectionem suam 
veterem, a qua fuerat vi distractus et extensus. Mem- 
ini antem intrasse aquam, quasi ad decimam i)artem 
fontenti ovi. Etiam memini me reliquisse ovum (post 
exuetionem) cera obturatum per diem integrum, ut ex- 
perirer, si per moram illam (qu« certe nimis brevis erat 
ad experimentum justum) aer dilatatus figi posset, nee 
curaret de restitutione, ut fit in baculis et pannis. Sed 
cum tolleretur cera, a(|ua intrabat ut i)rius ; etiam si 
ovum appositum fuisset ad aurem, aer novus intrarat 
cum sibilo.^ 

6. At qualem rarefactionem aqua sustineat, possit 
forte hoc modo deprehendi. Accipe folles : attrahe 
aquam, quantum impleat cavum follium : neque ta- 

1 Compare Nov. Org. ii 45. 
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nusn (ileva follüü ad Kuinmuin, »ad qua«! ad diiiiidiutn. 
Deindü ohntrue follüH, et iiihüominuH c^leva <^oh paula- 
tim ; et vidt^bin, quatenus inta arjua retrepta mt dilattiri 
patiatur. Aut etiaiu per ftHtulam, aut «yriti^tun, at- 
trului nonnihil a^iuaa ; deiude ioraimm obtura, at itm- 
boluin adhuc [>aulatim attrahe. 

(Jorn/rnefntatiü, 

SuM|)icür etüuii tufri diNtra(;tioni^iu Hpiritun aqua« 
in (^ii^lai^üitioue ; »ed Mubtilin ^hC hujuH rei ratio. 
Prirrio, pro certo \Hm\ \)mwit^ n\ otiuii exa^ctioiu' 
(puta luti, cum iiuut lattere» et teif^ulas eruNta^ panin, 
et Mitiiiliuiti) iiiultum ex prieumaticü (torporin exlui^ 
lare «t evolare (ut paulo poNt tnotmtrabiuiUN), atque 
inde iier/eHhario Hifqui, ut parte» craHHiorea [ler tuo- 
turn nexuH magna ex parte (tiam eHt et aliuN motun, 
ile quo nunc Mermo non eHt) He eontrabatit. Natu 
Hublato npiritu nee alio c^irpore faeile Hul)iutrante, tw 
(letur vacuum (ut loquuntur), in locum iHum quem 
oeeupabant HpirituH nuccedunt partifN; unde fit illa 
duritien et rxintraetio. Kadem prornuH ratione, »»ed 
modo ctontrario, viiletur nei^eHnario M^qui, ut npirituH 
in ei>ng)aeiatione diNtrabantur, JCtenim partifh cnin- 
HioreM per trigUM eontrahuntur ; itaijue relinquitur 
aliquod Hpatium (intra elauntra c^^rporit«) occupan- 
dum ; unde nifquitur %\ aliud corpuN non Huccedat, 
ut HpirituH pra^inexititeuH per motum nexuH dihtnt- 
batur tantum, quantum parte» eraHHiorea contraban- 
tur 8ane id riouHpicitur in glacie, quod r^orpun 
interiuH red<latur rimonum, eruHtuktum, et parum 
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tumescat: qoodque ipsa glacies, uoo obstante in- 
sig'ni partiom contractione, sit (in toto) levior quam 
ipsa aqua: idque dilatationi pneumatici merito at- 
tribui possit. 

Connexio. 

Transeundum ad dilatationes per deacervatio- 
nem ; quaudo, scilicet, quod erat cumulatum et 
acervatum, fit applanatum. Ist^e autem dilatati- 
ones pro pseudo-dilatationibus habendse sunt ; di- 
latatio enim fit in positura partium, non in sub- 
stantia corporis. Siquidem corpus manet in ea^ 
dem densitate substantise; sed figuram nanciscitur 
ampliorem in superficie, minorem in profunditate. 

. [Hütoria.'] 

DILATATIONES PER DEACERVATIONEM. 

1. Aurum per malleationem in immensum dilatatur, 
ut in auro foliato ; item per distractionem, ut in argen- 
teis filis inauratis : inauratio enim fit in massa ante- 
quam distrahatur. 

2. Argentum etiam fit foliatum, licet non ad tarn 
exquisitam tennitatem quam aurum. Reliqua quoque 
metalla per malleationem dilatantur in bracteolas et 
lameUas tenues. 

3. Gera, et hujusmodi, premuntur et finguntur in 
oblinimenta tenuia. 

4. Gutta atramenti in calamo dilatatur ad exara- 
tionem multarum literarum : quod et fit per penieil- 
lum in pigmentis, et vemice. 
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5. Crocus in parva quantitate magnarn infi(!it quan- 
titatcm aquo}. 

Conneodo. 

Atquh de dilatationibus, et rarefactionibus, et 
aperturis corporum, bwc inquisita sunto. Siiperest 
jam ut de contrariis actionibus simili diligentia iii- 
quiramus; id est, de contractionibus, et condensa- 
tionibus, et clansuris corporum. Quam parteni 
Visum est seorsum tractare, eo magis quod non 
omnes actiones ex hac parte sint reciproca^ ; sed 
nonnullae earum proprio, et per se explicanda^. 
Etiam, quamvis contraria ratione consentiant, ta- 
rnen in experimentis valde diversis investigantur et 
se conspicienda prwbent. 

Actioni dilatationis per introceptionem corporis 
alieni, reciproca est actio contractionis per eniis- 
sionem aut expressionem corporis alieni : itaque 
de eo primo est inquirendum, 

[lEstoria.'] 

CONTHACTTONES PER EMI88I0NEM AUT DEPOSITIONEM 

CORPORIS INTROCEPTI. 

1. Consule instantia» de dilatationibus per intro- 
ceptionem, et oppone illis easdem instantias postr|uani 
dilatationcs resederint : in his intelligimus, nbi datur 
residere. 

2. Metalla jmra et perfecta, licet variis modis vex- 
cntur et alterentur, ut in Sublimation ibns, pra;cij)ita- 
tionibns, malagmatibus, dissolutionibus, calcinatioTiibus, 
et liujusmodi ; tarnen (natura metallica cum aliis cor- 
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poribos non bene conveniente) per ignem et confla- 
tionem plerunque restituuntur, et vertuntur in corpus 
qnale prius. Est autem condensatio ista minus vera, 
quia videtur esse nihil aliud quam eraissio et exclusio 
aeris qui se miscuerat, aut aquarum in quibus dissoluta 
erant, ad hoc, ut partes genuinae corporis metalli rursus 
coire possint. Neque tarnen dubium est, quin corpus 
longa minus spatium occupet quam prius, sed minime 
videtur densari substantia. Atque haec potestas clavium^ 
qtMB aperit et claudit, viget maxime in metallis. Etiam 
metalla impura, et marcasitae, atque minerae metallo- 
rum, eodem modo (per ignem congregatis partibus 
homogeneis, et emissa et exclasa scoria et purgamen- 
tis) depurantur. Etenim omne metallum purum den- 
sius est et ponderosius impuro. 

3. Ad magis arctam autem condensationem metal- 
lomm facit, si metalla saepius fusa, saepius in aquis 
extincta sint; unde magis obstinata fiunt, et indures- 
cunt. ütrum vero pondere ipso augeantur, pro ratione 
dimensi, hactenus non constat. De eo fiat experimen- 
tum. Atque ista induratio magis adhuc potenter fit 
per crebras solutiones et restitutiones, quam per fusiones 
et extinctiones. Inquirendum etiam est, in quali gen- 
ere aut mixtura aquarum indurescant magis. 

4. Reperiuntur tamen modi mortificationum metal- 
lomm, id est, prohibitionum ne cum soluta et aperta 
fuerint restituantur. Id maxime cernitur in arjxento 
vivo ; quod, si strenue tundatur, et inter tundendum 
injiciatur parum terebinthinae, aut salivae hominis, aut 
butyri, mortificatur argentum vivum, et nanciscitur 
aversationem et fastidium ad se resti tuen dum. 

iAtxMdatmn. Dil igen tcr inquirendum de mortification- 
ibns, hoc est, de impedimentis restitutionum omnium 
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metallorum. Magna enim debet esse antipathia eo- 
rum quae prohibent ne ea coeant. Cumque omnis 
restitutio ipsorum sit genus quoddam condensationis, 
pertinebit scilicet cognitio privationis ad cognitionem 
formae. 

Historia,'^ 

1. DiLATATiONiBüs per spiritufi) innatum se ex- 
pandentem non opponitur proprie actio aliqua recip- 
roca : cum contractio res aliena sit a spiritu, qui 
non contrahitur, nisi cum aut suffocatur, aut patitur, 
aut colligit se (arietis instar) ut fortius se dilatet. 
Attamen commode hoc loco substituemus actionem 
illam qu^ est propria partium crassiorum, sed per 
accidens imputari debet spiritui innato ; ea est, ubi 
per evolationem sive emissionem spiritus, contra- 
huntur et indurantur partes. Spiritus autem emit- 
titur vel ex agitatione sua propria, vel sollicitatus ab 
aere ambiente, vel provocatus et irritatus ab igne 

seu calore. 

Commentatio. 

Idem faciunt quoad attenuatiouem et emissionem 
Spiritus, et actiones quae ex ea sequuntur, ignis sive 
calor, et tempus sive setas. Verum setas per se cur- 
riculum est solummodo aut mensura motus. Igitur 

^ Though this paragniph is headed Hutoria in the original, and nuni- 
bered 1., and printed in tbe smaller type, it corresponds to that class of 
Paragraph« which are in otber places distinguisbed by the title Connexio. 
I have therefore divided it from what goes before by tbe same marks which 
I have uBed elsewhere to denote tbe transition to a new article of inquiry, 
and printed it in the larger type ; and though I have not ventured other- 
wise to alter the text, I have no doubt that for Historia^ Connexio ought to 
be substituted. — J, 8, 
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cum de setate loquimur, intelligimus de virtute et 
operatione composita ex agitatione spiritus innati, et 
aere ambiente, atque radiis coelestium. Sed illud 
interest, quod iguis et calor vehemens dilatet corpora 
confertim, et fortiter, et visibiliter ; setas autem, in- 
star caloris lenissimi, paulatim, et leniter, et occulto : 
fumi enim et vapores scilicet spissi sunt et conspicui, 
perspirationes vero neutiquam ; ut manifestum est 
in odoribus. Attamen magis subtilis et exquisita 
est ea corporum attenuatio et rarefactio quse fit per 
setatem, quam quse fit per ignem.^ Nam ignis prae- 
cipitans actionem, pneumaticum quod in corpore est 
rapide evolare facit ; humidum quoque quod prsepa- 
ratum est in pneumaticum subinde vertit, atque tale 
factum emittit : unde partes tangibiles sedulo se in- 
terim et gnaviter constipant, et non parum spiritus 
(tanquam manu injecta) morantur et detinent. At 
setas pneumaticum jam factum ad evolationem non 
urget subito; unde fit ut illud diutius manens in 
corpore, quicquid in tenue digeri possit sensim et 
seriatim prseparet, parum ex pneumatico jam facto 
placide et successive Interim evolante ; adeo ut anti- 
cipet fere et tanquam fallat constipationem partium 
tangibilium. Quamobrem in dissolutione per seta- 
tem, sub finem negotii, parum admodum tangibilis 
fiigitur et manet. Etenim pulvis ille putris, qui per 
longos annorum circuitus manet, tanquam consump- 
tionis reliquise, (qualis in sepulchris et monumentis 

1 Compare Nov. Org. ii. 20. 
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vetustis nonnunquam inveuitur), res quasi nihili est, 
et omni incineratione quse fit per igneni niinutior, 
et inagis destitutus. Nam cineres etiam succuin 
babent, qui possit'elici et verti in sales: hujusmo- 
di pulvis minime. Verum, quod ad inquisitionem 
prsesentem pertinet, et cujus causa baec dicta sunt, 
certum est spiritum, quamdiu detinetur in corpore, 
partes tangibiles colliquare, intenerare, conficere, 
sabruere ; verum ab ejus emissione partes tangibi- 
les continuo se contrahere et constipare. 

Historia» 

CONTRACTIONES PER ANGUSTATIONEM PARTIUM ( HAS- 
SIORUM POST SPIRITUM EMISSUM. 

1. In senectute cutes animalium corrugantur, et 
membra areseunt. 

2. Pyra et poma diu servata rugas coUigunt ; niiccs 
autem ita contrahuntur, ut non impleant testam. 

3. Casei veteres in cortice exteriore efficiuntur ru- 
gosi. Ligna in trabibus, postibus, et palis, tractu tem- 
l)oris (pra^sertim si ponantur viridia) contrahuntur in 
arctum, ut disjungantur et hient. Simile fit in globis 
lusoriis. 

4. Terra in magnis siccitatibus divellitur, et in su- 
perficie sua plena rimarum efficitur : etiam quandoque 
rimaß tarn in profundum penetrant, ut ad erui)tionem 
aquarum causam praebeant. 

Monitum. Ncmo nugctuT, aicus istam contractionem 
in desiccationibus nihil aliud esse, quam absuni])ti- 
onem Immidi. Nam si id tan tum ageretur ut hu- 
midum in spiritum versum evolaret, deberent cor- 
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pora manere in priore exporrectione et dimenso sao, 
et sdirainiodo cara fieri, ut pmnices aut suber ; non 
aatem localiter contrahi et minui dimenso suo. 
o^ Lutum per fomaces cogitur in lateres et tegulas : 
at 81 instet calor vehemens, ut in medio fomacis, verti- 
tar etiam nonnulla j>ars luti et fiinditur in \itnini. 

6. Ligna, si suffVx^etur flamma, vertuntur in car- 
bcmes ; raateriam »cilicet magis spongiosam et levem 
quam ligna cruda. 

7. Metalla plerarjue sepolta in cmcfbulis inter pru- 
nas ardentes, et multo magis jK;r fomaces reverberato- 
rias, vertuntur in materiam friabilem, et calcinantur. 

8. Coraplura fossilia et metalla, et ex vegetabilibus 
nonnulla, vitrificantur jkjf ignes fortes. 

9. Orania qua; assantur, si ignem plus aequo tolerent, 
incarbonantur, et recipiunt se in angustius dimensum. 

10. Papyras, membrana, lintea, pelles, et similia, per 
ignem non solum corrugantur in partibus, sed etiam 
se coraplicant et convolvunt, et tanquam rotulantur in 
ti>to. 

11. Lintea, a flamma primo concepta, paulo post suf- 
fi^x^ata, vertuntur in substantias raras, qua; vix inflam- 
mantur, sed facile ignescunt : quibus utimur ad fomites 
flammarum. 

12. Finguia, ut cera, butyrum, lardum, oleum, et 
similia, per ignem deveniunt frixa et faculenta, et tan- 
quam ftiliginc^a. 

13. Ova contrahuntur ab igne, et quatenus ad albu- 
men ipsorum, colorem mutant a daro in candidum. 

14. Quinetiam si ovum testa exutum injiciatur in 

1 Tbe ten following paragraphs have ia the original a freHh he&d'mf^ and 
a frtnh nerie» of numfien. I have again followed Mr. 3Iontagu'8 example 
in ooDtioiiing the series. — J. Ü, 
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»piritum vini bonum et fortcm, elixatur, et fit candi- 

durn ; similiter et ofFa panis injeeta in ipsum devenit 

quasi tosta. 

Observationes. 

1. Quanidiu (ut paulo ante innuimus) spirituH in 
corpore detinetur, »i per igneni aut calorem excitatus 
et dilatatus fuerit, tamdiu agitat se, molitur exituni, 
partes tangibiles emollit, intenerat, colliquat : atque 
hoc est proprium opus spiritus, qui digerit et subigit 
partes. Sed postquani spiritus sibi exitum invenerit 
et emissus fuerit, tum pra*valet opus partium, quiP u 
Rpiritu vexatflß conspirant, et se stringunt ; tarn ex 
desiderio nexus et mutui contactus, quam ex odio 
motus et vexationis, Atque inde sequitur coarcta- 
tio, induratio, obstinatio. 

2» Est in processu contractionis partium ab igiie, 
finis et ultimitas : nam si minor sit copia materia* 
per violentam deprsßdationem ignis, quam ut co- 
httirere possint ; tum demum se deserunt, et incine- 
rantur et calcinantur. 

Connexio. 

Atque de contractionibus qu8ß fiunt ab emisKione 
Spiritus e corporibus, sive is emittatur per a^tatem 
sive per ignem sive per calorem potentialem, luect 
inquisita sunto. Actioni vero dilatationis per calo- 
rem actualem externum reciproca est actio contrao 
tionis per frigus actuale externum. Atque ha*c 
condensatio est omnium maxime propria et genu- 
ina ; maxime potens etiam foret, nisi quod non 
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faabemiis hie apud dos m soperficie terrae frigos 
aliquod intensom. Frigus aatem et caloris remissio 
(nain ntmnqae hoc loco coDJongere visom est) alia 
simpliciter, maneDte Datora soa, coodensat; alia rare- 
facta (sed imperfecte) restitait ; alia per condensa- 
tionem plane vertit et traosformat de natura in 
natnram. De his omnibns jam paaca sunt propo- 
nenda« 

CONTBACnOyES CORPORUM PER FRIGUS ACTUALE 

EXTERNUM. 

1.^ Aer in vitro calendari percipit gradus tarn frigidi 
quam ealidi. Atque temporibiis nivalibus super caput 
vitri qnasi pileum ex nive posuimus ; qui, licet aer ipse 
illo tempore fuisset hiemalis et asper, tarnen frigus in 
tantum auxit, ut aqua per paucos gradus, aere con- 
tracto, insurgeret. 

2. Superius posuimus, aerem in vitro ad tertias per 
calorem dilatatum fiiisse, atque tantundem, remittente 
calore, se contraxisse. 

Mandata. 1. Experimeuto plane dignum est, ut pro- 
betur utrum aer per calorem dilatatus figi in eadem 
exporrectione possit, ut se restituere et contrahere 
non laboret. Itaque accipe vitrum calendare robus- 
tum, idemque vehementer calfacito ; deinde os bene 
obturato, ne aer se contrahere possit ; et per aliquot 
dies obturatum dimittito : deinde in aquam ita ob- 
turatum mergito ; et postquam in aqua fuerit, aperi- 
to, et videto quantum aquaß trahat, atque utrum sit 

1 I am inclined to think that the historia npon the article properly be- 
ging here, and not afler the mandata^ as in the original. Bat as the process 
of inqaiiy is clear enongh as it Stands, I have not thoaght it necessan' to 
roake any alteration. — J, 8. 

VOL. rv. 7 
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ad eam proportionein quam alias tracturum fiiisset si 
vitrum statim in aquam fiiisset missum. 

2. Etiam obiter nota (etsi ad titulum de Calido et 
Frigido potius pertineat) utrum aer, ita fortiter dila- 
tatus et per vim detentus, retineat calorem suum 
multo diutius quam si os vitri apertum fiiisset. 

Hiitoria. 

1. Stellas tempore hiemali, noctibus valde serenis et 
gelidis, apparent grandiores quam noctibus a^stivis se- 
renis : quod fit praecipue ex universali condensatione 
aeris, qui tum vergit magis ad naturam aquae : nam 
sub aqua omnia apparent longe grandiora. 

2. Rores matutini sunt proculdubio vapores, qui in 
aerem purum non erant plene dissipati et versi, sed 
haerebant imperfecte misti, donec per fingora noctis, 
praesertim in regione media quam vocant aeris, fiierint 
repercussi, et in aquam condensati. 

3. Condensatio pluviae et nivis et grandinis fit simil- 
iter per fi*igus mediae regionis, quod vapores coagulat 
magis (ut plurimum) in alto, quam rores. Occurrunt 
vero dubitationes duaB, circa quas diligens fieri debet 
inquisitio. Altera, utrum guttae ipsorum congelentur 
et condensentur in ipso casu ; an fiierint illae primo col- 
lectaB et congregataB in moles majores aquarum, in aere 
(propter distantiam a terra) pensiles, quae postea, per 
violentiam aliquam conquassatae, firangunt se et com- 
minuunt in guttas ; ut in nonnullis cataractis IndiaB 
Occidentalis, quae tam subito et confertim descendunt, 
ut videantur quasi ex vasibus fiisaB et dejectaB. Altera, 
utrum non solum vapores (qui olim fiierunt humores et 
aquae, et solummodo restituuntur), sed etiam pars mag- 
na aeris puri et perfecti, per fi-igus (in illis regionibus 
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Teiieinens et intensnni) non fuerit coagolata, et mutata 
plane, et ven$a in plnviam, et reliqua ; de quo paulo 
post inquiremos. 

4. In distillationibns, humores primo vertuntur in 
rapores ; illi, per remotionem ab igne destituti, per 
latera stillatorii contrusi, et nonnunquam per frigidam 
ab extra infusam accelerati, restituunt se in aquas et 
liqaores. Imago prorsas familiaris rorum et pluvia:;. 

6. Argentum vivum prajcipue, neenon metallica alia, 
cmn volatilia facta fueritit, prof>erant tarnen ad se res- 
titaendum, et occursu alicnjus solidi et materiati mag- 
nopere gaudent. Itaque facile lia*rent, facile decidunt ; 
adeo ut quandoque sit necesse vajKires ipsorum igne 
persequi, et de igne in ignern transmittere, factis tan- 
quam scalLs receptaculorum igriis, ad nonnullam di»- 
tantiam inter »e, circa vas; ne vaixir, postquam per 
aM^ensionem j>aulo fuerit remotior ab igne, citius quam 
expedit ge restituat. 

6. Qua; ab igne colliquata fuorint, post remissionem 
caloriis densantur et consLstunt nt prius ; ut metalla, 
cera, ade[>s, gummi, &c. 

7. Velins laneum, su[>er terram diutius jaccns, col- 
ligit pondus ; quofi fieri non posset, nisi aliquid pneu- 
maticum densaretur in ponderosum. 

8. Solebant antiquitus nauta;, velleribus lanse, tan- 
qnam tai)etibas aut aula^Ls, vestire latera navium noctu, 
ita ut non attingerent aquam ; atque inde mane ex- 
primere aquam dulcem, ad usum navigantium.^ 

9. Etiam expertus sum de indastria, qufxl alligando 
quatuor uncias lana^ ad funem, qui demittebatur in pu- 
tenm 28 orgyarum, ita tarnen ut aquam per sex orgyas 

* Pliny, xxxl 37. The namtt thin^ i» mentioned in the Sylva ßylvarum 
(76«)« M *^ thü experiment detailed in ihn oext p&ngnyh* 
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non attingeret, ex mora unius noctis crevisset pondus 
lanaß ad quinque uncias et drachmam unam ; et IiaL'sis- 
§ent per exterius lana3 plane guttaB aquaß, ut ex iis tan- 
quam lavare aut madefacere manus quis possit: idqu(^ 
iterum atque iterum expertus «um, Variante quantitate 
ponderis, sed semper mal tum aucta. 

10. Lapides, ut marmora et silices, atque etiam tra- 
bes ligneaj (praBsertim pictaß et oblitaB oleo), manifesto 
madefiunt sub regelationibus aut tempestatibus aus- 
tralibus ; ut tanquam exudare videantur, et guttae inde 
detergi possint. 

11. In gelu madido (quod Anglice Rynes vocant) 
fit irroratio in aedibus super vitra fenestrarum ; idque 
magis interius versus cubiculum, quam exterius ad 
aerem apertum. 

12. Anhelitus, qui est aer primo attractus ac deiiide 
intra cavum pulmonum brevi mora parum humefactus, 
super specula aut corpora polita (qualia sunt gemm»*, 
laminaß ensium, et similia) vertitur in quiddam rosci- 
dum, quod paulo post instar nubeculae dissipatur. 

18. Lintea, etiam in aedibus (ubi ignis non accendi- 
tur), colligunt humiditatem, ita ut foco appropinquata 
fiiment. 

14. Pulveres omnes in repositoriis conclusi colligunt 
humiditatem, ut haereant et quasi glebefiant. 

15. Existimatur origo fontium et aquarum dulciuni, 
quflß ex terra scaturiunt, fieri ex aiire concluso in cavis 
terrae (praesertim montium) coagulato et condeusato. 

16. Nebulaß sunt condensationes aeris imperfectJL», 
commistaß ex longe majore parte aeris et parum aquei 
vaporis ; et fluni, hieme quidem, sub mutatione tem- 
pestatis a gelu ad regelationem, aut e contra ; aßstate 
vero et vere, ex expansione roris. 
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Mandatum. 1. Quia versio aeris in aqoam utilissima 
res esset, idcirco omnes instantiae quae ad hoc innu- 
nnt diligenter pensitandae : atque inter alia in certo 
ponendum, utrom exudationes marmorum, et simil- 
inm, in tempestatibus australibus et pluviosis sint 
merae condensationes aeris a duritie et laevore lapi- 
dom repercussi, instar anhelitus in speculo ; an par- 
tieipent nonnihil ex succo et pneumatico intrinseco 
lapidis. 

2. Probatio fieri possit per pannum lineum aut 
lanam supra lapidem positam : nam si tunc quoque 
exudat lapis, participat exudatio ex causa interiore. 

Commentatio. 

§ 

Quod ipse aer vertatur in aquam in regionibus 
supemis, omnino necessario concluditur ex conser- 
vatioue rerum. Nam certissimum est humores ma- 
ris et terrae verti in aerem purum, postquam vapo- 
rum naturam, tempore et consortio et rarefactione 
plenaria, penitus exuerint. Itaque si non esset re- 
dprocatio, ut aer vicissim quandoque verteretur in 
aquam, quemadmodum aqua vertitur in aerem, non 
snfiicerent plane vapores, qui remanent novelli et 
imperfecte misti, ad pluvias et imbres et re-integra- 
tiones specierum ; sed secutae forent siccitates in- 
tolerabiles, et conflagratio, et venti impetuosi, et tu- 
mores aeris, ex aere perpetuo multiplicato. 

17.^ In conglaciatione aquae, moles corporis integri 

1 In tfae ori^nal the heading IJittoria is repeated here, and the series of 
numbera beging afresb. Bat as it is obviously a continnation of the inquiry 
Bpon tbe same article, I have continued the nnmben ; and the repetition 
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non decroscit, sed intumescit potius. Fit tarnen mani- 
festa doriBatio in partibus ; adeo ut conspiciaiitur rim») 
et divulsiones intra corpus glaciei. Etiam quandoque 
(si aer subintret) cernuntur sensim capillitia et fila et 
flosculi. Glacies autcm innatat aquaß ; ut manifestum 
sit, non fieri densationcm integralem. 

18. Vinum tardius congelascit quam aqua ; Spiritus 
vini non omnino. 

19. Aquaß fortes et argentum vivum (arbitror) noii 
gelascunt. 

20. Oleum et adeps gelascunt et densantur, sed non 
ad indurationem. 

21.^ Gelu terram facit concrescere, eamque reddil 
siccam et duram. 

22. Poeta ait de regionibus hyperboreis : 

iEraque dbisilmnt vulgo, vcstenquo rige«cunt.> 

23. Id quod faciunt tabula? lignea?, praiscrtim in 
juncturis glutinatis. 

24. Etiam clavi, per contractionem frigoris, decidunt 
(ut referunt) e parietibus. 

25. Ossa animalium per gelu deveniunt magis crispa ; 
adeo ut fractura ipsorum per liujusmodi tempora et fa- 
cilius fiat, et aßgrius curctur. Denique omnia dura red- 
dun tur per frigus magis fragil ia. 

26. Condensantur manifeste aqua? aut succi in la[)- 
ides splendentcs sive crystallinos ; ut videre est in 
cavernis subterraneis intra rupes ; ubi cernuntur stillaj 
multiformes (instar stillarum conglaciatarum) sed fixa? 
et saxco?, pensiles, qua? in ipso dccasu (lento sei licet et 

of the beading ig guperfluous according to the typographical arrangcmcnt 
whicb I have a^lopted. — J. 8. 

^ Thi» Paragraph is not numbered in the original. — J, 8. 

3 Virgil, Georg, iii. 363. 
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tardo) congelatae fuerunt. ütrum vero materia ipsa- 
mm Sit prorsus aqua, an succus nativus lapidis (saltem 
commistus) in dubio est ; praesertim cum gemmaß et 
crystalla in rupibus apertis exurgant saepe et excrescant 
(quod non potest imputari aquae adhasrenti) in sursum, 
et non decidant aut pendeant. 

27. Lutum manifesto condensatur in lapides ; ut 
videre est in aliquibus lapidibus magnis compositis ex 
parvis calculis, qui materia lapidea satis poHta, et asque 
dura ac ipsi calculi, in interstitiis calculorum congluti- 
nantur. Sed videtur haec condensatio fieri non solum 
ex frigore terrae, sed per assimilationem, de qua paulo 
post. 

28. Sunt quaedam aquae, quaß lignum, etiam paleas 
(ut aiunt) et hujusmodi, condejisant in materiam lapid- 
eam ; adeo ut pars ligni adhuc integri, quae fuerit sub 
aqua, sit saxea; quae emineat, maneat lignca; quod 
etiam vidi. De eo diligentius inquirendum, cum mul- 
tum lucis praebere possit ad operativam condensa- 
tionis.^ 

Mandatum. Probabüc cst aquas metalHcas, ob den- 
sitatem quam contraxerint a metallis, posse habere 
naturam insaxantem. Fiat probatio per stipulam, 
folia crassiora, lignum, et similia. Sed arbitror deli- 
gendas esse aquas metallicas quae fiunt per ablutio- 
nem aut crebram extinctionem, potius quam per dis- 
solutionem ; ne forte aquae illae fortes et corrosivae 
impediant condensationem. 

29.^ In China habent mineras porcellanae artificiales, 
defodiendo (nonnullas orgyas subter terram) massam 
quandam caementi ad hoc praeparati et propra ; quaß 

1 Compare Gilbert, Physiol. v. 22. 

3 The original repeats the heading (hitioria) here. 
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post quadraginta aut circiter annos sepiilta vcrtitur in 
porccllanam ; ita ut transmittant homirics liujusmodi 
mineras de hajredc in haßredem.^ 

30. Accepi rem fidei j)ro))ata3, de ovo quod diu jjicu- 
erat in fundo aqua;, quaj circuibat ajdes ; quod inv(;n- 
tum verKum erat manifeste in lapidem, manentihus 
coloribus et distinctionibus vitelli, albuminis, testa; ; 
sed testa erat fracta liic illic, et splendescebat in 
crustulis.^ 

31. Audivi sajpius de versione albuminis ovi in 
materiam lapideam ; sed nee veritatem rei nee moduin 
novi. 

82. Flamma i)roeuldubio, cum extinguitur, vertitur 
in aliquid ; videlicet in post-fumum ; qui et ipse ver- 
titur in fuliginem. De flammis vero Spiritus vini, et 
hujusmodi aurarum, diligentior facienda est inquisitio, 
in quäle corpus densentur, et qualis sit post-aura i])- 
sarum. Neque enim apparet fuliginosum aliquod, ut 
in flammis ex oleosis. 

Connexio. 

Atque de contractionibus corporum per frigus 
actuale, sive hoc fiat in aere, sive in aquis et liquori- 
bus, sive in flamma ; ac rursus, »ive illa sit contrac- 
tio simplex, sive restitutio, sive coagulatio et versio, 
hüec inquisita sint. Sequitur actio qua) opponitur 
dilatationi per calorem potentialem, scilicet contrac- 
tio per frigus potentiale. 

1 ThiH account BoeniB to bo taken (Vom Marco Polo, ii. 77. 
3 Compare Sylv. Sylvar. 86. 
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[Historia,'] ^ 

CONTBACTIONES CORPORUM PER FRIGUS POTENTIALE. 

1. Quemadmodum consulendae sunt tabulae medici- 
nales qualitatum secundarum ad inquisitionem de calore 
potentiali, similiter consulendaB sunt ad inquisitionem 
de frigore potentiali : in quibus excerpi debent potis- 
simum astrictio, repercussio, oppilatio, inspissatio, stu- 
pefactio. 

2. Opium, hyoscyamus, cicuta, Solanum, mandrag- 
ora, et hujusmodi narcotica, spiritus animalium mani- 
festo densant, in se vertunt, suffocant, et motu privant. 
ütrum vero super corpora mortua aliquid possint, 
fiat experimentum macerando cames in succis ipsorum 
(ad experiendum si succedat denigratio et gangraena) ; 
vel macerando semina et nucleos (ad experiendum 
atram mortifieent ipsa, ut non crescant) ; vel linendo 
snmmitatem vitri calendaris per interius succis ipsorum, 
(ad experiendum utrum aliqualiter contrahant aerem). 

3. Apud Indias Occidentales reperiuntur, etiam per 
deserta arenosa et valde arida, cannaB magnae, quae 
super singulas junctums, sive genicula, bonam copiam 
praßbent aquae dulcis, magno commodo itinerantium.^ 

4. Refeioint esse in quadam insula, aut ex Terceris 
aut ex Canariis, arborem quae perpetuo stillet ; imo 
quaB nubeculam quandam roscidam semper habeat im- 
pendentem.^ Digna autem res cognitu esset, utrum 
inveniatur in vegetabili aliquo potentiale frigus, quod 
denset aerem in aquam. Itaque de hoc diligenter in- 

1 Thongh the heading ( /7/s/orta) is omitted here in the original, it ia in- 
troduced between the mandatum and the paragraph numbered 7., and tbere- 
fore mu8t have been omitted here by oversight. — J. 8, 

• See Purchas's Pilgrims, v. p. 913. 

» Ibid. iv. 1359. The island is Ferro. 
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quimtur. Sed magi» cxistimo, hm ohho cannan ^enir- 
ulataH, (lo quibufl dixirnuH. 

ß. Inv(»niiintur «upcr folia nonnullanun arborurn 
(v(!luti (|H(!r(MiH) qiia? liiiita «luit, noo. liumorom Hti^unt 
aut (!(ni(lunt, prnjcipuo motiHc Mail apiid noM, ron^s 
dulcoH, ifiMtnr mannas ot qua« mcllili : utnun vcro Hit 
viH aliqua in folÜH coapilariH, an tantutn illa rones 
conunode excipiant et cu«t(Kliant, iirni constat. 

0. Vix inv(;nitur corpus, in quo mniu(?ut tanturn 
IK)tentiale frigUH quantiun in nitro. Narn ut arotnata, 
et alia, (licet ad tactuni minime) tauK'n ad lin/:iruam 
aut palatum Imbcmt raloretn jM^recptihilcüu ; ita ctiam 
nitnun ad linguam vel palatum halxjt fri/^u« p(!rcc'|;- 
tibile, mn^U (juam «emp(;rvivum, aut alirjua hc^rba ex 
maxitne fri^idiH. Ita(iue videtur Hubj(jctum aeromrno- 
dum ad experiendum virtutein potcmtiali« fri^idi in 
nitro. Pot(!rit autetn (iHse mandatuin tale: 

Marutatum. Aeeip(! ininutnm veHieam ex fiellicula, 

quantum fieri potent, tenui. Inda et lipi ; (»t nier^(! 

eam intra nitrum per aliquoH die«, et exime ; et nota, 

ni v(*Kiea aliciualiter flaee<^Heat : (juod Hi faeit, w\ah 

fri^UH nitri aerem eontraxiHHe. Fiat idem expcjri- 

mcmtum merkende veHieam intra ar^cntum vivtun. 

Sed d(!bet »UHjHmdi veniea per filurn, ut nier^i pon- 

Hit, vi minuH oppritni. 

7. Ae(;ipe un^uentum roHannn, aut bujuHtnodi ; in- 
funde aeeti nonnibil : t^nttun alxtHt ut lirpior areti 
reddat unpjentum magin Ii(|uidinn, ut eoritra illud 
reddat niagis induratum et Kolidinn. 

(Jonnexv). 
AcTioNi dilutationi» per nrnpl(*xuni op[)onitur 
[actio] contractioniH per fugarn et untiperiNt^iHin. 
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Quemadmodum enim corpora versus grata et ami- 
ca 86 laxant undiquaque, atque eunt in occursum ; 
ita cum incidunt in odiosa et inimica, fugiunt undi- 
qiiaque, et se contrudunt et constringunt. 

[^Htstoria,'] 

CONTBACTIONES CORPORUM PER FUGAM ET ANTIPE- 

RI8TA8IN. 

1. Calor ignis per antiperistasip videtur nonnihil 
densari, et fieri acrior, ut sub gelu. 

2. Contra, in regionibus torridis, videtur densari 
frigus per antiperistasin ; adeo ut, si quis se recipiat 
ex campo aperto et radiis solaribus sub arbore patu- 
la, statim cohorreat. 

8. Attribuitur, nee prorsus male, ista operatio con- 
tractionis per antiperistasin median re^'oni aeris, ubi 
colligit se et unit natura frigidi, fugiens radios sob's 
directos sparsos a coelo, et reflexos resilientes a terra ; 
unde finnt magna) condensationes in illis partibus 
pluviarum, nivis, grandinis, et aliorum.^ 

4. Merito dubitari possit, utrum opium et narcot- 
ica stupefaciant a potentiali frigido, vel a fii^ra sj)i- 
ritunm. Nam videtur opium partes habere calidas, ex 
fortitudine odoris, ex amaritudine, et provocatione su- 
doris, et aliis signis. Verum cum emittat vaporem 
inimicum et horribilem spiritibus, fugat illos undiqua- 
qne ; unde se coagulant, et suffocantur. 

Connexio. 

AcTiONi dilatationis quae fit per assimilationem et 
versionem in tenuius, opponitur actio contractionis 

1 Arigt. Meteor, i. 12, 
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quse fit per assimilationem et versionem in densius. 
Intelliginius autem, quando hoc fit non per frigiduin, 
vel actuale vel potentiale, sed per iinperium corporis 
magis activi, quod se multiplicat ex corpore magis 
passivo. Assimilatio autern ad densum magis rara 
est, et minus potens multo, quam assimilatio ad ra- 
rum; quia corpora densa magis sunt ignava et iner- 
tia ad opus assimilationis quam tenuia. 

[^Bistoria.'] 

CONTRACTIONES CORPORUM PER ASSIMILATIONEM, SIVE 

VERSIONEM IN DENSIUS. 

1. Supra notavimus, lutum inter lapides parvos den- 
sari in materiam lapideam. 

2. Latera doliorum densant faßces vini in tartarum. 

3. Dentes densant ea quae ex manducatione cibi 
et liumoribus oris adhaerent, in squamas, quae purgari 
et abscindi possint ; verum aeque duras ac ipsum os 
dentium. 

4. Omnia dura et solida aliquid ex Hquoribus et in 
fundo (maxime) et per latera adhaerentibus conden- 
sant. 

5. Quaeeunque alimenta vertuntur in corpus alimen- 

tatum magis densum quam corpus ipsius alimenti (sicut 

cibus et potus in animalibus vertuntur in ossa, calva- 

riam, et cornua), in assimilando (ut manifestum est) 

condensantur. 

Connexio, 

AcTiONi dilatationis per violentiam externam, sive 
ex appetitu sive contra appetitum corporis dilatati, 
opponitur actio contractionis per violentiam similiter 
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externam ; cum corpora ponuntur in necessitate, ab 
Alis quae in ipsum agunt, cedendi et se comprimendi. 

[^Histaria,'] 

CONTBACnONES COEPOEÜM, QVM FIÜNT PEE VIOLEN- 

TIAM EXTEENAM. 

1. Aer per violentiam sive compressionem externam 
aliqnam condensationem facile patitnr ; majorem vero 
ncm tolerat : ut in violento impet\i ventorum et terrae- 
motibns liquet. 

2. Accipe catinum ligneum, inverte coneavum ejus, 
et dimitte in aquam perpendiculariter, et facito illum 
descendere, impellens manu. Portabit secum aerem 
usque in fundum vasis, nee recipiet aquam interius, nisi 
pamm infra summa labra ; id ex colore ligni madefacti 
apparebit. Tanta autem fuerat condensatio aut com- 
pressio aeris, non amplior. Hoc ipsum insigniter ap- 
parebat, invento instrumento ad usum operariorum sub 
aqna.^ lUud tale erat. Deprimebatur dolium mag- 
num et coneavum aere impletum. Illud stabat supra 
tres pedes metallicos, crassos, ut mergi posset. Pedes 
erant breviores statura hominis. Urinatores, cum res- 
piratione iis opus esset, flectebant se, et inserebant 
capita ipsorum in dolium, et respirabant : et lioc repe- 
tebant, et opus continuabant ad moram nonnullam ; 
quousque scilicet aer, qui per insertionem capitis sem- 
pcr in quantitate nonnulla e dolio exibat, ad minimum 
diminutns esset. 

3. At quantnm ipsum condensationis, quod libenter 
toleratnms sit aer, cognoscere et supputare possis hoc 
modo. Accipe pelvem aquae plenam : mitte in eam 

1 Compare Nor. Org. ii. 50. 
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globulum ex mc*taIlo, aut lapid^an, qui rmth^nt in Tun- 
flo. »Stiperimponc catirmrn, v(;l imtHfllcnK irmnii, val r;x 
fm;tallo itu rubrif'fltturi, ut furHlurn Hpoiit<! ])t'UiU Si 
^lotmluM fucrit tuÜM iria^nitudiniM, ut ailr r!(;rid<'.nHati- 
urufm OjiialiM arl ^lohulurri intra ^'atinurri riir\\)U*wUitn 
»uflmui) WhituUiV (lati i>o««it, cond<jr)«abit Wi a<er |;laf!irl<t, 
<jt nullu» orit aliiiK rnotiw : »in majori« imrii juttiruhudl' 
iii«, quam a(!r Utua ftjrr« po»«it, r<;«iÄt<5t a«r, (tt Icvabit 
latuM aliqurxl ipHiw« catini, ut cxibit in bullU. 

4. Ktlam ex cjomprt'«Hi<m« veKi<;as vMcfbm quouMrju«? 
c<miprimi ])omtt nma ru p tu ra ; aut cihiui ux follibuH 
levatjH, et denuo obturatiif, CpriuH foraminibuH rrompn^n- 
niH). Da eondenMatione aqu£u tal($ a nobin fa^rlum cnt 
experinufutum.' (ilobum Ken famnun plumb(;um, rurn 
lat<?ribu« lx?n(j craH^iH, et foramine irt «umme non rrui^- 
no. (ilobum aqua replevnnus et foramen metallo Tut 
meminimuM) optime HolirlavimuM, 'J'um ^lobum illurn, 
tanquam ad durm polr;« contraria;«, primo mallein, dcinrl«« 
]Htr prejworium robuntum, fortit^^T eompre>wimuM. ('um 
aut<$m ea applanatio multum MUHtuliw«^ ex eapaeilate 
l^lobi, adeo ut ad o<ttavam quani dimitmta i\mH(ti^ lam- 
diu et non ampliuH KUKtinuit na arjua eonderiHari. S^d 
uIt<.*riuH vexata ut (umiimmna non tol(;rabat, ««^d «^xibat 
a/|ua ex multi« pariibw» Molidi metalli, ad mo<lum parvi 
imbrin. 

T;. At omni« motu«, quem vwant, violentuM, vr^luti 
pilarum e t^)nnentiM, «a/^ittarum, Hpieulorum, ma^'liina- 
rum, et aliorum infinitorum, exf^iditur p(?r eomi^nn- 
«ionem prajternaturalem eorfiorum, ut nixum i|;Honim 
ml nu rentituendum ; qnfHl cum (j<munod(j a<l t<;ffj|;nH 
ftUHiVu tum po«»int, loc<; moventur. Narn nolida, pre/- 
sertim dura, ulu^riorem c<;mpr($M»ionem a^gre a/lrnodurn 

^ 0«« um MfUt <m Nu9» Org. \l itt. 
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» tolerant. Verum hujusce rei inquisitionem ad titulum 
de Motu Libertatis rejicimus. Etenim, ut saepius dixi- 
mu8, titulus praesens de Denso et Raro spicas tantum 
legit, non demetit. 

6. Quo Corpora sunt rariora, eo ab initio se contra- 
hnnt facilius ; quod si ultra terminos suos compressa 
fiierint, eo se vindicant potentius ; ut in flamma et aere 
clauso manifestatur. 

7. Flamma simpUciter compressa (licet sine flatu, 
ut in pulvere pyrio) tamen magis furit ; ut conspici 
datur in fomacibus reverberatoriis, ubi flamma impe- 
ditur, arctatur, repercutitur, sinuat. 

Monitum, Düatationi per deacervationem non op- 
ponitur actio reciproca : quia corpora deacervata 
non coacervantur rursus, nisi per conflationem : ut 
in restitutione metallorum, de qua supra. 

Commentatio. 

Est et aliud genus fortasse contractionis corpo- 
rum, non ex reeiprocis sed positivum et per se. 
Arbitramur enim, in dissolutione corporum quae fit 
in liquoribus, ut in dissolutione metallorum, etiam 
gnmmi, sacchari, et similium, recipi corpus aliqua- 
tenus intra liquorem ; neque tamen liquorem pro 
rata parte corporis recepti dilatari aut exporrigi. 
Quod si fit, sequitur ut sit condensatio ; cum idem 
spatium contineat plus corporis. Gerte in disso- 
lutione metallorum, si aqua semel exceperit onus 
suum, non dissolvit amplius, nee operatur. Hanc 
autem condensationem (si talis quaepiam sit) con- 
tractionem corporum per onerationem appellare pos- 
sumus. 
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Manaatwn. Immittc aqtiam in dncrc« pro««oH ad 
ffuinnritinri ; et nota diligentcr quantum dvcriiHcai <h 
cxporrcKjtionc citicrum, ])onU\nB,m rcccpcrint afjiififfi, 
ab oa quam habucrunt priu« intcrmisto aere. 

Ob$ervatione$. 

Efficientia dilntationii« corpciruin, qme ex inqnini- 
tione priore in lucem prodeunt, »unt novem. !• In- 
troc<?ptio »ive admissio (^rpori» alieni. 2. Expan- 
ifio natural!», mve prfjRternaturaliH, »piritUH innati. 
8. Igni», ftive calor externu» actualin ; aut etiani rv- 
miftftio frigori«. 4. Calor externu» potcntialis, nivi* 
fipiritUH nuxiliare». 5, LiWatio ftpiritiiurn a viri- 
culi» partium. 6. AftHimilatio ex imp<;rio corporis 
rarioriH magis activi« 7« AniplexuH, »ive itio in 
occurftum corpori» amici. 8. Distractio a vif>li»n- 
tia externa. 9» Deacervatio, »ive app1anati<i [lar- 
tium. 

Efficientia vero contractioni» corporum »unt octo. 
1. Exclusio aut depositio corporis introcepti. 2. An- 
gustatio sive contractio partium post spiritum omin- 
«um. 8» Frigns externum actuale ; aut etiarn n;- 
mi^ftio calori«. 4. Frigo» externum potentiale. 5. 
Fuga et antiperistaMs« 6. Aftfi^imilatio ex irnperio 
corpori» densiori» magi» activi. J. (/OTnpn»HHir> 
per violentiam extemam. 8. Oneratio, m rno(lr> 
uliqua »it. 

Actione» dilatationi» per »piritum innatum, et [»er 
libcrationem «pirituum, et per deacervationern ; at- 
que rur»u», actione» contractioni» per con»triction<*rn, 
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sunt actiones sine reciproco. Reliquse actiones sunt 
reciprocae. 

Dilatationes per introceptionem et per deacerva- 
tionem sunt |)seudo-diIatationes ; sicut et contrac- 
tiones per exciusionem, sunt pseudo-condensationes ; 
sunt enim locales, non substantiales. 

Expansio per ignem sive calorem sine separatione 
est omniuni sintplicissima: ea fit in pneumatico puro, 
sicut aere ; ubi nihil exhalat, nihil residet, sed mera 
fit dilatatio, eaque ad arapliationem spatii sive ex-^ 
porrectionis insignem. Utrum simile quippiain fiat 
in flamma, videlicet, utrunr) flarnma post expansionem 
primae accensiouis (quae est magna) jam facta flam- 
ma (ubi magnus est ambientium ardor) se adhuc 
magis expandat, difficile cognitu est, propter cele- 
rerii et momentaneam extinctionem flammae: verum 
de hoc in titulo de Flamma inquiremus. Proxima 
huic dilatationi (quatenus ad simplicitatem) est ex- 
pansio quae fit in rolliquatione metallorum, aut in 
emollitione ferri et cerae, et similium, ad tempus, 
antequam aliquid fiat volatile et emittatur. Verum 
haec dilatatio occulta est, et fit intra claustra corporis 
integralis, nee visibiliter exporrectionem mutat aut 
ampliat. At simul ac incipiat in corpore aliquo 
quippiam evolare, tum actiones fiunt complicatae, 
partim rarefacientes, partim contrahentes : adeo ut 
contrariaB illae actiones ignis, qua» vulgo notantnr, 

Lirau8 ut hie dun^flcit, et haec ut cera liquencit, 
Uno eodemque i^ni,i 

1 Virg. Eclog. viii. 80. 

TOL. IV. 8 
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in hoc fundüiitur, quod in altera s|iirituH einittitur, 
in altera detinetur. 

Condensatio qui« fit i)er ig nein, licet non sit 
pdeudo-deiisatio (est etiiin Huhstantialis), tanieii est 
condensatio potius äe(;unduin partes, quam secnn- 
duin totuni. Nani contrahuntur certe partes cras- 
siores ; ita tainen ut corpus integrum reddatur ina- 
gis cavum et porosuni, et minus ponderosum. 

Canones molnleH. 

1. Summa materim in universo eadem manet ; 
neque fit trans2u;tio, aut a nihilo, aut ad nilii- 
iiim. 

Ü. Ex summa in aliquibus corporibus est plus, in 
aliquibus minus, sub eodem spatio. 

8, Ci)\m et [laucitas materiw constituunt notiones 
densi et rari, recte acceptas. 

4. Est terminus, sive non ultra^ densi et rari, schI 
non in ente aliquo nobis noto. 

5. Non est vacuum in natura, nee congregatuin 
nee intermistum. 

6. Inter terminos densi et rari est plica materiie, 
[UT quam se complicat et replicat absque vacuo. 

7. DiflerentiH* densi et rari in tangil)ilibus nobis 
notis |)arum exci^lunt rationes 8^ partium. 

K. I)if!erentia a rarissimo tangibili ad densissi- 
mum pneumaticum habet rationem centuplam et 
amplius. 

9« Flamma est aere rarior, ut et oleum aqua. 
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10. Flamma non est aer rarefactus, ut nee oleum 
est aqua rarefacta ; sed sunt plane corpora hetero- 
genea, et non nimis amica. 

11. Spiritus vegetabilium et animalium sunt 
aurse compositse ex pneumatico aereo et flammeo; 
quemadmodum et succi eorum ex aqueo et oleoso. 

1^. Omne tangibile apud nos habet pneumati- 
cum, sive spiritum, copulatum et inclusum. 

13. Spiritus, quales sunt vegetabilium et anima- 
lium, non inveniuntur apud nos soluti, sed in tan- 
gibili devincti et conclusi. 

14. Densum et rarum sunt propria opificia calidi 
et frigidi ; densum frigidi, rarum calidi. 

15. Calor super pneumatica operatur per expan- 
sionem simplicem. 

16. Calor in tangibili exercet duplicem operatio- 
nem ; semper dilatando pneumaticum, sed crassum 
interdum contrahendo, interdum laxando. 

17. Norma autem ejus rei talis est : spiritus 
emissus corpus contrahit et indurat ; detentus in- 
tenerat et colliquat. 

18. Colliquatio incipit a pneumatico in corpore 
expandendo ; alise dissolutiones a crasso, liberando 
operationem pneumatici. 

19. Post calorem et frigus, potentissima sunt 
ad rarefactionem et condensationem corporum con- 
sensus et fuga. 

20. Restitutio a violentia et dilatat et condensat, 
in adversum violentise. 



116 HISTOBIA DENSI ET RARI. 

Sl. Assimilatio et dilatat et condeiisat, prout est 
assimilans assimilato rarius aut densius. 

22. Quo Corpora 8unt rariora, eo majorem susti- 
nent et dilatationem et coiitractionem per externam 
violentiam, ad certos terminos. 

28. Si tensura aut pressura in corpore raro trans- 
grediatur terminos sustinentiae, tum corpora rariora 
potentius se vindicant in libertatem quam densiora, 
quia sunt magis activa. 

24f. Potentissima omnium expansio est expansio 
aeris et flammse conjunctim. 

25. Imperfectae sunt dilatationes et contractiones, 
ubi facilis et proclivis est restitutio. 

26. Densum et rarum magnum habent consen- 
sum cum gravi et levi. 

2!J. Parce suppeditatur homini facultas ad con- 
densationem, ob defectum potentis frigidi. 

28. Mtas est instar ignis lambeutis, et exequitur 
opera caloris, sed accuratius. 

29. JEtas deducit corpora vel ad putrefactionem 
vel ad arefactionem. 

Optativa cum proximis. 

1. Versio aeris in aquam. 

Proximi. Fontcs in cavis montium. Exudatio lap- 
idum. Roratio anhelitus. Vellus super latcra «avi- 
um, qu.^ Meteora aquea, &c. 

2. Augmeutum ponderis in metallis. 

iSeep. 99. §7.—/. 8. 



HISTORIA DENSI ET RARI. 117 

Froxima. Versio fem in cuprum, qu. Incremen- 
tum plumbi in cellis, qu. Versio argenti vivi in 
aurum, qu. 

8. Insaxatio terrae, et niateriarutn ex vegetabili- 
bus aut animalibus. 

Fi^ozima. Aqua insaxaus. Lapis compositus ex 
lapidibus parvis incrustatis. Stillicidia crystallina 
in speluncis. Calculi in renibus et vesica et cyste 
fellis. Squamae dentium. 

4f. Varii usus motus dilatantis et contrahentis in 
aere per calorem. 

Proxima. VitruHi calendare. Altare Heronis. Or- 
ganum musicum splendentibus radiis solis. Impostu- 
ra de imitatione fluxus et refluxus maris et amnium. 

5. Inteneratio membroruin in animalibus per ca- 
lorem proportionatum et spiritum detentum. 

Proxima. Eiuollitio fcrri. Emollitio cerae. Om- 
nia amalagmata. Pertinet ad instaurationem juven- 
tutis : nam omnis humectatio, praeter eam quae fit ex 
spiritu nativo detento, videtur esse pseudo-intenera- 
tio, et parum juvat ; ut in proprio titulo videbimus, 

Monitum. Parcc proponiHius sub isto titulo Opta- 
tiva et Vellicationes de Praxi : quia cum sit tam 
generalis et late patens, magis idoneus est ad in- 
formandum Judicium quam ad instruendam praxin. 
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PREFACE 



TO THE 



INQÜISITIO DE MAGNETE. 



In Dr. Rawley's list of works composed by Bacon 
during the last five years of his life, the Inqumtio 
de Magnete Stands last but two. The following frag- 
ment, first published by Dr. Rawley himself in 1658, 
and bearing that title, may be presumed to be the 
work in question. Though it seems to be only a 
sheet of notes, the place which it holds in the list 
implies that it was meant to be preserved ; and there- 
fore I place it here rather than in the third part, to 
which otherwise it might seem more properly to be- 
long. It may be regarded as a loose leaf belonging 
to the third part of the Instauratio. 

J. S. 
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Magnes trahit pulverem chalybis praeparati, quali 
utuntur ad medicinam, etiam chalybem calcinatum in 
tenuissimum pulverem nigrum, seque fortiter ac lima- 
turam ferri crudam : crocum autem Martis, qui est 
rubigo ferri artificiosa, hebetius et debilius. Si vero 
ferrum dissolvatur in aqua fort!, et guttae aliquae dis- 
solutionis ponantur super vitrum planum, non extra- 
hit magnes ferrum, nee trahit aquam ipsam ferratam. 

Magnes scobem suum trahit, quemadmodum lima- 
turam ferri : parvaque admodum magnetis frustula, 
alterum alterum trahit, ut pensilia fiant, et capillata, 
quemadmodum acus. 

Pone magnetem in tali distantia a ferro, ut non 
trahat : interpone pileum ferri, servata distantia, et 
trabet ; virtute magnetis per ferrum melius diffusa, 
quam per medium aeris solius. 

Magnes immissus intra aquam fortem, ibique per 
plures horas manens, virtute non minuitur. 

Magnes fricatione contra pannum (ut utimur in elec- 
tro), aut contra alium magnetem, aut calefactus ad 
ignem, virtute non augetur. 

Magnes alius alio est longe virtuosior : quin etiam 
virtutem suam, pro modo ejus, ferro tactum trans- 
mittit : virtutem, inquam, non solum verticitatis, sod 
etiam attractionis simplicis. Nam si accipias magne- 
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tctn fortioroin, coquo ferrum (puta (lultellum) tan^as, 
deinde ina^n(!tc dobiliore Bimilitc^r alium ('iilt(*lliun, 
videbiH cultellum fortioro magncte tactum inaju« tra- 
hant |)onduH ferri, quam qui debil iore tactii« est. 

Mii<ruoM ad a»qnc dlHtan» ferrum trahit [xt atireiri, 
aquam, vinum, oleum. 

Ma^tiett», aut pulvere ejus, in aqua fort! imrncTso, 
niliil omniuo disHolvitur, «icut in ferro fit; licet ma<^- 
nes videatur esse corpus ferro consubstantiale. 

Pulvis magnetis ferrum intactum non trahit, ner; 
tactum etiam : attamen ipse pulvis a ferro tacto tra- 
hitur, et adhatret ; ab intacto autem minime : ad(;o 
ut pulvis magnetis videatur passivam virtutem aliquo 
modo retinere, activam autem non omnino. 

Acus su[)er planum posita, quas magnete non tralii- 
tur propttT pondus,' eadem superimposita fijndo vitri 
elevato, ut utrincjue i>ropendeat, trahetur ; quod eo 
magis relatu dignum puto, quia Inijusmodi quiddam 
fortasse occasionem dedit frivolo) illi narrationi, quorl 
adatnas magnetis virtutem impediat. Pone enim acum 
super adamantem parvum, in tabulam sectum, magn(*te 
])neHente ad distans majus quam in quo trahere |)osset, 
tarnen trepidabit : illa autem trcpidatio, non proln'l)itio 
motus c»st, s(»d motus ipse. 

Magnes ferrum tactum longtj vivacms trahit, (juani 
intactum ; adeo ut ferrum, ({uod intactum in data 
dist;intia non trahit, id in triplici distantia tactum 
trahat. 

Nihil extrahitur ferri aut metallic^ai materia? c;x 
magnete per igncjm, et nota wqiarationis, 

Magnes non solvitur in aqua regis plus quam in 
atjua forti. 

Magnes in crucibulo [)0sitU8, citra tamen quam ut 
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flammam immittat, minuitur multum pondere, et iin- 
mensam virtute, ut vix ferrum attrahat. 

Magnes aegre liquefit, sed tarnen figuram nonnihil 
immutat, et rubescit ut ferrum. 

Magnes combustus integer, virtutem passivam, ut 
se applicet alteri magneti, retinet ; activam ad ferrum 
trahendum fere perdit. 

Magnes in crucibulo combustus emittit fumum, vix 
tarnen visibilem, qui laminam aeris superimpositam 
nonnihil alUcare facit : ut solent etiam metalla. 

Magnes in comburendo penetrat per crucibulum, 
idque tarn extra quam intra fracto, quod a splendore 
splendescere facit. 

Consentiunt omnes, magnetem, si comburatur, ita ut 
flammam quandam luridam et sulphuream jaciat, pror- 
sus fieri virtute evanidum ; eamque nunquam j)ostea 
recuperare ; licet refrigeretur in positura australi, et 
septentrionali : id quod lateribus virtutem indit, et in 
magnetibus non prorsus combustis vires renovat. 

Experimentum factum est, de ferro magnete tacto, 
ac etiam de magnete ipso, collocatis super fastigium 
templi S. Pauli Londini, quod est ex altissimis tem- 
plis EuropaB ; annon minuerentur virtute attractiva, 
propter distantiam a terra ? sed nihil prorsus varia- 
tum est. 
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PREFACE 



TO 



TOPICA INQUISITIONIS DE LUCE ET LUMINE. 



The foUowing paper of directions for an experimen- 
tal inquiry conceming Light was first published by 
Gruter in 1653, among the pieces which he entitles 
Impetus PhilosopMci ; afterwards (from another copy) 
by Dr. Rawley in 1658 ; and since a work with the 
same title is mentioned in Rawley 's list of Bacon's 
later writings, where it Stands last but one,^ I presume 
that this is it, and that it was meant to be preserved. 
If 80, this is its proper place. 

In my preface to the Parasceve^ I have noticed 
Bacon's intention to draw up, with reference to the 
Natural and Experimental History which was to be 
the basis of the new philosophy, certain heads of in- 
quiry showing what points in each subject were more 
particularly to be observed ; and I have pointed out 
the importance of this part of his scheme, as bearing 
upon the question whether it were possible or not to 
procure a collection of the facts of nature in the man- 
ner he proposed. One example of the thing we have 

^ See Vol. I. p. 46. Mr. Ellis however infers from the allusion (infra, 
p. 135.) to tpectda perspectiva^ that this tract must have been written before 
1612. See bis note. — J. 8. 

VOL. IV. 9 
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alrcady hooti, in tlio Topica PariiculariH ftive Artlci/U 
InquinWumis de Oravi et Leiri, given in tln; fiftli book 
of the JJe Augmentin, Tliin i» anotlier ; and tliougli it 
doe» not profcs« to contain more tlian a few instanccM 
by way of example, it «ervcn to «how }iüw Ih; projKiHcd 
to «et about thc work. If tbo encloHure tranHmitted in 
hi« lett<jr to Fatlior ßaranzan, wbicb r(;lat<;d to a bJH- 
tory of Comet» (de (pm confidenda ecce til/i ariicultfH 
qu/md/im et quani tojnca particularid)^ bad bc(;n prc»- 
Hcrved, it would bave Huppb'ed u« witli a tbird. It niay 
bc tbon^bt Htrango pcrbap» tbat be did no moro (birin^ 
thü last five yeani of Ihm lifo t<^wardH tbe jMjrformancc 
of a ta^k, wbicb in 1620 be t^ilked of Hetting about an 
soon aH be could find leisure,^ and wliicb in 1028 be 
wa» «tili meditating.^ But tlio »ufficient expbmalion 
of tbe matter i», tbat be never bad tbe ofFer of any 
help in making tbe propoHed collections, and tb<;refon' 
tbe propoHed directionM would bave becjn uneb^HH. 

Tbat tbe HUggeHtions contained in tlie papcr Ix^fon^ 
UH, wbidi was probably drawn up witb a view to tb<^ 
IIiHtf/ria Visum et Vinibilium^ Hbould retain any substan- 
tial vabie at tbe present day, wti» of eourse not to lie 
exjK;ct<;d. Wbat value tbc?y may bave bad in Hacon'« 
time, I do not know. But tlujy reniain to f)rove (if 
I)roof were wanting) tbat tbe systern of obHcrvations 
and (;x|)erirn(jntH from wbicb be boped to procnre a 
collcjction of tbe fact« of natiire Huflficient for tlie |)nr- 
p(j»CH of pbilosopby, was not to be (!arri<;d on altog*itb(?r 

1 Knimvnro cum pritnutn liiih; r^\ yacnr^. \imn\m\in^ ron»iliiiin f,ni in Niii- 
guli« vfiliiti ifit<)rrof(Ando (\wA'.rn, &<;. — Partucp.ve,^ { 10. 

3 NoN autcm Topicin I'aiiJciilarüiUK tAntiitn tritniiintiH ui proprium opiiH 
de {[wifi, in KuiiJcctiN naturalibiw di^nioribuM <;t obMnirioribufi, ronflcttn; in 
•nitno habemiii}. Douiini cnim r|U(Biitionum Nuinufi, rcrum non itcni. — Dt 
Aug, V. 3. 



PBEFACE TO DE LÜGE ET LUIONE. 131 

withoat help from theorj. They show also in what 
particnlar way be conceived that a communication be- 
tween Tbeory and Obsen^ation migbt be established ; 
and if tbe points npon wbich in tbis case be asks for 
information were not tbe mo6t critical wbicb migbt 
have been selected, it must bave been owing to bis im- 
perfect acqnaintance witb wbat was tben known about 
Ligbt, not from any inberent impracticability in deter- 
mining wbat next to ask, wben one bas a clear idea of 
what one wants next to know. 

In tbe original, tbe numbers are placed before tbe 
fiwt paragrapb of eacb section, not before tbe beadings. 
Bat as they belong properly to tbe sections, and not 
to tbe paragrapbs, I have in tbis respect preferred tbe 
anangement of Gruter's copy, wbere tbey are prefixed 
to tbe beadings. 

Tbe notes to tbis fragment (except tbose marked 
witb my initials) are Mr. Ellis's. 

J. S. 
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I. Tabula Prcesentice. 

ViDENDüM primo, quae sint ea, cujusctinque generis^ 
qnae progignunt lucem : ut stellae, meteora ignita, flam- 
ma, ligna, metalla et alia ignita, saccharum inter scal- 
pendam et frangendum, cicendula, rores aquae salsae 
percnssae et sparsae, oculi quorundam animalium, ligna 
nonnnlla putria, magna vis nivis. Aer fortasse ipse 
tennem possit habere lucem, animalium visui, qua& 
noctu cemunt, conformem. Ferrum et stannum, cum. 
in aquam fortem immittuntur resolvenda, ebulliunt, et 
sine igne uUo acrem calorem concipiunt ; utrum vero 
lucem aliquam edant, inquiratur. Oleum lampadum 
magnis frigoribus scintillat: nocte suda, circa equum 
sudantem, conspicitur nonnunquam lux quaedam ten- 
uis : circa capillos quorundam hominum accidit, sed 
raro, lux etiam tenuis, tanquam flammula lambens ; ut 
factum est Lucio Martio in Hispania.^ Ventrale cujus- 
dam foeminae nuper inventum est quod micaret, minime 
immotum, sed inter fricandum. Erat autem intinctum 
in viridi, atque tincturam illam ingreditur alumen, et 

1 Livy, XXV. 39. 
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crepabat nonnihil cum micabat. Utrum alumen inter 
scalpendum aut frangcndum micct, inquiratur ; sed 
fortiore (ut puto) indiget fractione quam saccliarum, 
quia magis contumax est. Tibialia nonnulla inter 
exuendum nituerunt, sive ex sudore, sive ex tinctura 
aluminis. Alia. 

II. Tabula Absentice in proximo. 

Videndum etiam, qua) sint ca qua) nuUam lucem 
edant, quaß tarnen cum iis qua) edant magnam liabent 
similitudinem. Aqua buUiens non cdit lucem. Aer 
licet viülenter fervefactus non edit lucem. Specula et 
diamantes, qua) lucem tam insigniter reflectunt, nuUam 
edunt lucem originalem. Alia. 

Videndum est etiam accurate, in hoc genere instan- 
tianim, de instantiis migrofntilms^ ubi scilicet adest et 
abest lux, quasi transicns. Carbo ignitus lucet, sed 
fortiter compressus statim lucem deponit. Humor ille 
crystallinus cicendula), morte vermis, etiam fractus et 
in partes divisus, lucem ad parvum tempus retinct, sed 
quaß paulo post evanescat. Alia. 

III. Tabula Ghraduum. 

Videndum quae lux sit magis intensa et vibrans, quae 
minus. Flamma lignorum fortem edit lucem ; flam- 
ma Spiritus vini debiliorem ; flamma carbonum peni- 
tus accensorum, ixiscam admodum et vix visibilem. 
Alia. 

IV. Colores Lucis. 

Videndum est de coloribus lucis, quales sint, quales 
non. Stellarum alias Candidas sunt, alias splendidas, 
alias rubea), alias plumbeas. Flammas ordinarias fere 
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croceaö sunt,^ et inter eas coruscationes coelitus, et flam- 
mae pulveris pyrii maxime albicant. Flamma sulphuris 
ccBrulea est et pulclira. In aliquibus autem corporibus 
sunt purpureaB flamme. Non inveniuntur flammae 
virldes.^ Qua3 maxime ad viriditatem inclinat, est lux 
cicendulsB. Nee inveniuntur coccineae flammae. Fer- 
rum ignitum rubicundum est, et paulo intensius igni- 
tum quasi candescit. Alia. 

V. Iteflexiones Lueis. 

Videndum quae corpora lucem reflectunt ; ut specu- 
la, aquas, metalla polita, luna, gemmas. Omnia liquida, 
et superfieie valde aequata et levi, splendent nonnihil. 
Splendor autem est gradus quidam pusillus luminis. 

Videndum attente, utrum lux corporis lucidi ab alio 
corpore lucido reflecti possit : ut si sumatur feiTum ig- 
nitum, et opponatur radiis Solls. Nam reflexiones lucis 
omnino super-reflectuntur (elanguentes ^ tamen paula- 
tim) de speculo in spcculum. Alia. 

VI. Multiplicationes Lucis. 

Videndum de multiplicatione lucis, ut per specula 
perspectiva et similia,* quibus acui potest lux et in 
longinquum projici, aut etiam reddi ad distinguendas 



i So Gruter'g copy. In Itawley'8 the words/ere croce(ß sunt are omitted, 
probably by mistake. — /. 8. 

2 Green flames for fireworks aro produced by means of copper, which is 
Bometimes employcd in a mctallic state, and soinetiinc» in vcrdigriB or in 
Vitriol. 

• Elanguentia in Rawley's copy. — J. 8. 

* This does not appcar to refer to tolescopes, but merely to bringing to a 
focus b'ght incident on a convex Icns. ConHcqucntly tliis tract seenie to 
bave been written before Bacon was acquainted with the invention of the 
telescope, and consequently before 1012. See the Preface to the Dtscriptio 
Ghbi irUellectuaUt. 
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res visibiles subtilius et melius ; ^ ut videre est apud 
pictores, qui phialam aqua plenam ad candelam adhi- 
bent. 

Videndum etiam, num omnia in majore quanto 
lucem non reflectant. Lux enim (ut credi possit) 
aut pertransit aut reflectitur. Qua de causa luna, 
etiamsi fuerit corpus opacum, tamen ob magnitudi- 
nem lucem reflectere possit. 

Videndum etiam, utrum aggregatio corporum luci- 
dorum lucem multiplicet. Atque de a^qualiter lu- 
cidis, dubitandum non est. Utrum vero lux quae 
majore luce plane obruitur, ut videri per se non pos- 
sit, adjiciat tamen aliquid lucis, inquiratur. Etiam 
splendida quaeque nonnihil lucis contribuunt. Magis 
enim lucidum erit cubiculum serico quam lana orna- 
tum. Multiplicatur etiam lux per refractionem : nam 
gemma) angulis intercisas, et vitrum fractum, magis 
splendent quam si plana fuerint. Alia. 

VII. Modi obruendi lucem. 

Videndum de modis obruendi lucem ; veluti per 
exuperantiam majoris lucis, mediorum crassitudines et 
opacitates. Radii solis certe, in flammam foci im- 
missi, flammam veluti fumum quendam albiorem ap- 
parere faciunt. Alia. 

VIII. Operationes sive Effedus Lucis* 

Videndum de operationibus sive effectibus lucis, qui 
pauci sunt ; et ad corpora, prajsertim solida, alteranda 
parum possunt. Lux enim prae omnibus se generat, 
alias qualitates parce. 

Lux certe aerem nonnihil attenuat ; spiritibus ani- 

1 Afotliut in Gruter'n copy. — J. S. 
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malium grata est, eosque exhilarat ; colorum omnium 
et visibilium radios submortuos excitat. Omnis enim 
color, lucis imago fracta est. AUa. 

IX. Mora Lucis, 

Videndum est de mora lucis ; quae, ut videtur, 
momentanea est. Neque enim lux, si per multas 
horas in cubiculo duraverit, magis illud illuminat, 
quam si per m Omentum aliquod ; cum in calore et 
aliis contra fiat. Etenim et prior calor manet, et 
novus superadditur. Attamen crepuscula nonnihil a 
reliquiis lucis ^ provenire ab aliquibus putantur. 

X. Vice et Processus Lucis. 

Videndum attente de viis et processibus lucis. Lux 
circumfunditur ; utrum vero una ascendat paululum, 
an aequaliter deorsum et sursum circumfundatur, in- 
quiratur. Lux ipsa lucem undique circa se parit ; ut 
cum corpus lucis, umbraculo scilicet inteiposito, non 
cernatur, lux ipsa tamen omnia circum illuminat, prae- 
ter ea qu£B sub umbram umbraculi cadunt ; qu£B tamen 
ipsa nonnihil lucis accipiunt a luce circumjecta ; nam 
multo melius aliquid intra umbram umbraculi situm 
cemi potest, quam si nulla omnino adesset lux. Ita- 
que corpus visibile corporis alicujus lucidi, et ipsa lux, 
res discrepantes esse videntur. Lux corpora fibrosa et 
inasqualis positurae non penetrat ; sed tamen a soliditate 
duritiae corporis non impeditur, ut fit in vitro et simili- 
bus. Itaque recta linea, et pori non transversi, viden- 
tur lucem tantum perferre. 

Delatio lucis fit optime per aerem ; qui quo purior 
ftierit, eo melius lucem transmittit. Utrum lux per 

i SoKs in Gruter*« copy. — J. 8. 
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corptii nüm reluittir, inqniratan Sonos certe vide- 
miu a rentis vehi, nt^ lonput tecoiido rento quam 
adveno andiri poirint Utram vero rimile aliquid 
fiat in luce, inqniratnr. Alia. 

XI« IHagAaneUoi lueidorym. 

Videndum ett etiam de diaphandtato Incidoram. 
Sllom canddie intra flammam cemitur : at per ma- 
jores flammas objccta ad Timm mm perreniunt« At 
contra, omnis diaphaneitas ez corpore aliquo ignitii 
perit; ut in vitro videre est, quod ignitnm non am- 
plins manet diaplianmn« Corpus a8ris diaphanum 
est; item aqna^: at üb dno diaphana commista, in 
nive aut spuma, non amplius diaphana sunt, sed ar- 
qnirunt lucem qnandam originalem. 

XIL Ooffnationei et Ho$HUtate$ ImcU. 

Videndum de cognationibus atqne etiam hostilitati- 
bus lucis. Cognationem maxime habet lux cum tribus 
rebus, quatenus ad generationem lucis ; calorc, tcnui- 
tate, et motu«^ Videndum igitur de conjugiis et divor- 
tiis eorum erga lucem, atque eorundem conjugiorum et 
dirortirntim gradibus« Flamma Spiritus vini, aut ignis 
fbtui, longo ferro ignito calore lenior est, verum lumin« 
fortior* Cicendube et rores aquie sals», et multa ex 
Ulis qua! enumeravimus, lucem jacinnt, calida ad tac- 
tum non sunt. Etiam metalla ignita tenuia non sunt, 
at calore tarnen ardente prspdita. At contra aer est 
inter tennissima corpora, sed luoe vacat Kursus ickm 

1 So Ctnitor't co|)7. fMUff%hm^-^J.$» 

S Thif qmteniloii 9^ qtMlfUtHy Ugbtf bttt, UnvUtf, and mcrtkm, m « fuii' 
diMBtel part of tiM pbfloMiilir of T«Miw. f^\^ Dt Rtr. Nai. \. 
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aer, atqne etiam venti, motu rapidi sunt, Incem tamcfn 
non prsebent. At contra, metalla ignita motum suum 
hebetem non cxnnnt, lucern nihilominuf) vihraut. 

In cognationibu» autctn lud», qua; non ad gen(;ratio- 
nem gus, scd ad pr^K'essum tantuni sj^^.'Ctant, niliil tarn 
conjunctum est quam sonus. Ita^|u<; d« aonitn symjta- 
thiis et dissidiis accurate videndum. In lii.s convetiiunt. 
Lux et sonus in ambitum circumfuiiduntur. Lux et 
srmus per longissima K{>atia fcmntur, sed lux jHjniifiu» ; 
nt in tormentis videtnm, ubi lux citius cemitur quam 
auditur sonus, cum tarnen flamma pone sequatur. I^ux 
et sonus subtili.ssimas distinctiones patiuntur ; ut in 
verbis articulatis soni, in omnibus visibiliuni imaginibus 
lux. Lux et sr>nus nihil fere pnxlucunt aut gonerant, 
pradx5rquam in scmsibus et spiritibas animalium. Lux 
et sonus facile gencraritur et brevi (tvuriCHCunt, Nam 
non est quorl qui» putet «onura illurri qui ad tompiis 
aliquod a camj>ana aut chorda percussa durat, a prima 
percussirme fieri. Nam «i cami>ana vel cliorda tanga- 
tur, et sistatur, s^mus statim {xn^it. Unde manifc*stum 
est, durationem soni^ jX5r successionem creari. Lux 
a majore luw, sicut sonus a majore sono, obruitur ; 
et cajtera. 

Differunt autem, quod lux (ut diximu»^ sono velo- 
cior sit. Lux majora spatia vincat quam sonus. Lux 
utrum in corpore aeris deferatur, quemadmodum sonus, 
incertum sit. Lux in linea recta tantum, sonus in linea 
obliqua et undiquaque, feratur : etenim cum quid in 
umbra umbraculi cemitur, non est quod quis putet 
qufxl lux ipsa penetret umbraculum, sed aerem tantum 
(tircumfusum illuminat ; qui etiam aerem pone umbra- 

1 H*t (jiruter*9 copy: tbe words duralumem toni are omitted in Kawley'f. 
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culum vicinitate nonniliil illustrat : at sonus ab uno la- 
tere parietis redditus, ex altera parte parietis auditur, 
non multum debilitatus. Etiam sonus intra septa cor- 
porum solidorum auditur, licet exilior factus ; ut fit in 
sonis infra lapides haematites, aut in corporibus percus- 
sis infra aquam ; at lux in corpore solido et non ^ dia- 
pbano, undique obstructo, omnino non cernitur. Ulti- 
mo, quod 2 omnis sonus generetur in motu, et elisione 
corporum manifesta; lux non item. 

At hostilitates lucis, nisi quis privationes pro lios- 
tilitatibus habere velit, non occurrunt ; verum quod 
maxime credibile est, torpor corporum in partibus suis 
maxime est luci inimicus. Nam fere nihil lucet, quod 
non aut propria natura insigniter mobile est; aut ex- 
citatum vel calore vel motu vel spiritu vitali. Alia. 

Intelligo autem semper, quod non tantum alias in- 
stantiae investigandae sint (istas enim paucas exempli 
loco solummodo adduximus) sed etiam ut novi topici 
articuli, prout rerum natura fert, adjiciantur. 

1 So Gruter's copy: the words soUdo et non are oraitted in Rawley's. — 
J.8. 

2 Gruter's copy has Lux magii in profundum penetrat quam sonus ; ut in 
fumdo ciquarum. Omnis sonus generatur^ ^c, — /. 8. 
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THE SYLVA SYLVAßUM. 



BY ROBERT LESLIE ELLIS. 



In 1627, the year after that in which Bacon died, 
his chaplain Dr. Rawley published the Sylva Sylvarum. 
The preface is Rawley's own, and was written in Ba- 
con's lifetime ; it gives some account of Bacon's views 
touching the kind of natural history required as the 
foundation of the instauration of the sciences, but con- 
tains little or nothing which is not found elsewhere. 
Although Rawley says that in the present work the 
materials for the building are coUected, yet it cannot 
be doubted but that Bacon was fiilly conscious that, 
even taken in conjunction with the treatises De Vm- 
tis and De Vüä et Morte^ &c., the Sylva Sylvarum falls 
far short of his own idea of a just and perfect Natural 
History. We should do him injustice if we were to 
suppose that he was satisfied with the collection of facts 
here published, of which much the greater part are 
taken from a few populär writers. We ought rather 
to regard it as a proof that Bacon's thoughts were 
busied, up to the close of life, with his plan for the 
refonn of philosophy, and as the work of a man vkIvo^ 
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knowing tliat ho could not ac(!omi)1iHli hin own dcHigtiH, 
waM y«t rüMolv(j(l, iti »pitcj of worMly troubh^H atid of 
increaning infinniti(;M, to labour on in tlio ^ood cauNt^ 
which ho Imd ho long had In band. 1'liat it wuh Ba^ 
cotrH lant work givcH it a pccuüar intonsHt, ihou^^h tlie 
habitM oftboiigbt wliicli in tbo HC)V(nit(t(^ntb (uaitury mad(! 
it a populär book bavo long Hinco paMHod away. ('uri- 
oHity about iHolatcnl or Hligbtly conne(;t<;d factH mu^nH 
gradually to docdino, m Hcif^ntifln notionH IxTotnt; nioro 
generally diffuHcd ; tlns ifit<ji'(wt wbirb wo focl in any 
phcnonufnon in nuich itnpain^d, wbon wo know tliat 
howüvor marv(dloiw it may M(Kjrn to \\h it can n(?v(!r- 
tholcBH bo intoUigibly oxplainod. M<!n loarn by d('gr(u*M 
to l(»avo off wondiTing, and to H(!<jk for ('auHOM, or tnwt 
for information to thoHtJ wlio do. At pnjwuit, j)opular 
bookH on H(!i(*n(*o attcmipt for tlu! nioMt part to tnako 
abHtract tlioorioH intolligiblo, or at loaHt to givo an ao 
count of wliat thoHo thoorioH aro abont. Itut in Ha- 
con^H titn<>, and Htill moro at an (;arli(!r poriod, uwu 
doligbtod in notliing nioro tban in collociionH of ro- 
markablo faciH ; tbo moro marvoUouH, ho tboy did not 
booomo altogotbor incrodibbj, tb<i bott<T. In tlioHo 
dayn tncjn woro nnudi mon» noarly on a 1(!V(j1 in nnaU' 
tifi(; tnattorn tban tlu^y aro now ; and tb<5 nutdi^r of 
MizalduH or of Jobn Baptint rort4i wan not niortificd 
by tb(5 n^flijction tbat bin wond(T wan only tbo ronidt 
of bin own ignoranoo. All ni(*n w(fr(i, an it moc^ukhI, 
equally ignorant of tbo occndt cauHOM of pb(?notn(;na, 
and if any <!Xplanation waH offi^n^l it wan HU(*b aH all 
mon could (upially und(;rHtand. For at boHt tbcmo ox- 
planatiorm involv(Ml only Iooho and populär notiotm of 
forco and motion, and for tbo niont part tlmy niondy 
referrcd tbo pbonomona to Mytnpatby and antipatby, 
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the influence of the stars, specific forms, and the like, 
of which principles the modus operandi was, by the 
consent of all men, held undiscoverable. To this class 
of writings the Sylva Sylvarum seems naturally to be- 
long, and, in truth, a considerable part of it is copied 
from the most celebrated book of the kind, namely 
Porta's Natural Magic. It has doubtless a more scien- 
tific character than the average of similar works, but 
there are some to which in this and in other respects it 
is decidedly inferior. I refer particularly to CardanV 
De Svbtüitats^ and to his De Herum Varietate. Both 
of them supplied some of the facts mentioned in the 
Sylva Sylvarum. 

I may be allowed to digress for a moment from the 
Sylva Sylvarum to a subject of considerable interest, 
namely the facility with which miraculous stories were 
received in the middle ages. We are apt to regard 
this as a proof of the prevalence of gross superstition ; 
whereas in reality miracles were simply believed like 
other marvels. The habit of asking how efiects are 
produced had then no existence, and conseqnently the 
ä priori difiiculty which hinders men from believing 
in wonderfiil stories, except on commensurate evidence, 
was never feit. Every one believed, for instance, that 
bleeding might be stopped by touching the wounded 
man with a blood-stone, — why might not the same ef- 
fect be produced by the relic of a saint ? And so in all 
similar cases. The ä priori conceivability of any asser- 
tion is one of the circumstances by which men are de- 
cided in believing or disbelieving it ; but this operates 
differently according to the mental habits of different 
men. The subject cannot here be pursued farther, 
though, from its connexion with the application of tK^ 

VOL. IV. 10 
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theory of probabilities to questions of evidence, it is by 
no means unimportant. 

The Sylva Sylvarum consists of one thousand par- 
agraphs, and is divided into ten centuries. Each of 
these paragraphs contains a Statement of one or more 
facts, accompanied generally by some remarks tending 
more or less to explain tlie causes of the observed phe- 
nomena. The facts themselves are derived from a 
variety of sources ; some from Bacon's own Observa- 
tion, some perhaps from oral report, and tlie remainder 
from books. In many places they seem to have been 
noted down as the book from which tliey are taken 
was read ; at least tliey oecur in tlie same order as in 
the original work. The principal sources are Aristo- 
tle's Problems^ bis De mirabilihus auscultationihM (not 
genuine), and bis Meteorologics ; Pliny's Natural Bis- 
tory^ Porta'« Natural Magic^ and Sandys's TraveU, To 
these are to be added Cardan De Subtüitate^ Scaliger 
AdverauH Cardanum^ and one or two others. The Nat- 
ural Mayic contributes more than any other book, and 
next to it, I think, Aristotle's Problems. 

The route which Sandys, whose book was published 
in 1615, followed in bis travels may almost be traced in 
Bacon's extracts. Thus, in (701) he is at Lemnos, 
from wlience he proceeds in the next two paragraphs 
up the üardanelles to Constantinople. In (704) and 
(705) we find some mention of what he saw there ; 
a subject resumed in (738) and continued to (741). 
In (743) he has reached Egypt, where he is found 
again in (707) and the next paragraph. The succeed- 
ing sixteen paragraphs follow him, with some admixture 
of extraneous matter, through Syria and Palestine to 
Sicily and the neighbourhood of Naples. 
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From Cardan is taken the great mass of what is said 
in tlie tentli Century touching sympathy and antipathy. 
One or two curious storie» Bacon adds from bis own 
experience, and ho also mentions two remarkable casea 
of instinctivo divination. Of these the first is the story 
told in the life of Angelo Caltho, prefixed to some cdi- 
tions of Comines's Mernoirs^ namely that he aiinounced 
tlie death of Charles tlie Bold at the very time at which 
it took place : tlie otlier i» mentioned in Catena's Life 
of Pilus F., — that he knew of the victory at Lepanto 
as soon as it was won. For the first story Bacon re- 
fers to Comines, who says nothing about it, and whose 
silence is all but conclusive against its truth ; ^ for the 
second he gives no authority, biit there is no doubt but 
tliat he derived it from Catena, with whose book he 
was in all probability acquainted, as what he «ays of 
Pius V. in the bcginning of the Advancement of Leamr 
ing is taken from it. 

Porta's Natural Magic suj)plied Bacon with almost 
all he says of the changcjs which may be produced in 
fruits and other vegetable products by peculiar modes 
of cultivation. In some of the paragraphs taken from 
Porta he refers to '*one of the ancients," the reason 
of wliich is that almost all Porta's Statements are sup- 
I>orted by reference to a Greek or Latin author. If we 
did not know the Channel through which his Informa- 
tion is derived, we might give him credit for much cu- 

1 The niUfortune» of the Duke of Jiurf^uiidy are rccorded m four curiouM 
lineH, «rritteii apparontly by a contcinporary. Ttiey are manifeHtly corrupt, 
but may perhap« be ttiuH rcMtored: — 

Nix Burgundo nocuit 

Sod GraoMn grande grsTftTit 

Morst momordit 

Quem Uucfla N&dcj neeaTit. 

KiLua's Romvarti p. 167. 
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rious research. Thus in (458) he observes that it is 
reported by one of the ancients that artichokes will be 
less prickly if their tops have been grated off upon a 
stone. The writer referred to is Varro, but the State- 
ment is only preserved in the Q-eoponica ; it does not 
occur in any part of Ins works now extant. As the 
Geaponica are certainly not often read or even quoted, 
it would have been interesting to know that Bacon was 
acquainted with them. Unfortunately, on looking into 
the Natural Magic^ we find that Bacon was in this case 
simply a transcriber. 

The Statements taken from Aristotle's Problems re- 
late, like the problems themselves, to a great variety of 
subjects. Bacon does not adopt Aristotle's Solutions, 
at least not generally, but after stating affirmatively the 
fact of which Aristotle inquires the cause, he gives his 
own explanation of it, often introducing it by the for- 
mula, " the reason is, &c.," which is, I think, not em- 
ployed except in paragraphs taken from or suggested 
by something in the Problems, The paragraphs from 
(837) to (846) are evidently the result of Bacon's 
having been reading the fourth book of the Meteoro- 
logics, but they consist less of Statements of facts than 
of speculations relating to familiarly known ph^nomena. 

Pliny's Natural History supplied Bacon with many 
remarks on agriculture and kindred subjects. 

The description of the chameleon in (360) is clearly 
taken from Scaliger's Exercitationes adversus Carda- 
num^ and in another paragraph (694) he mentions 
Scaliger by name, and approves of something which is 
said in the same work. Scaliger and Comines are, I 
think, the only two modern writers mentioned in the 
Sylva Sylvarum. 
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In the paragraphs of the second Century, which 
relate to music, Bacon refers to the controversy as to 
whether the interval of the fourth ought to be consid- 
ered a harmony. There are a number of books by 
which this question may have been suggested to him, 
but it is impossible to know which of them he had 
read. His opinion in favour of the fourth is quoted 
with great approbation by [Charles Butler, of Magda- 
len College, Oxford, in Ins PrincipleB of Music (1636). 
See note on Exp. 107.] 

In concluding these desultory remarks it may be well 
to observe that the name Sylva Sylvarum seems to be 
a Hebraism for optima sylva ; ^ sylva being used as vhrj 
in Greek for the materials out of which anything is 
to be constructed. The name therefore accords with 
Bacon's notion of natural history ; namely that it 
ought to supply the materials with which the new 
philosophy is to be built up. 

i I should rather take !t to mean a collection of coUections ; that is, a va- 
riety of Sylvae (or collections of facts relating to particular subjects) gathered 
together. Almost all the experiments concerning sound, which extend 
from 100 to 290, are to be found in a Latin fragment which has Sylva Soni 
et Auditus for one of its titles. That is one of the Sylvce of which this Sylva 
Sylvarum is made up. — J. 8. 
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May itplease Tour Most Excellent Majesty^ 

The whole body of the Natural History^ either 
designed or written by the late Lord Viscount St. Al- 
ban, was dedicated to Your Majesty, in bis book De 
•Ventis^ about four years past, when Your Majesty was 
Prince : so as tbere needed no new dedication to this 
work, but only in all humbleness to let Your Majesty 
know it is yours. It is true, if that Lord had lived, 
Your Majesty ere long had been invoked to the protec- 
tion of another History ; whereof, not Nature's king- 
dom, as in this, but these of Your Majesty's (during 
the time and reign of King Henry the Eighth) had 
been the subjeet ; which since it died under the desig- 
nation merely, there is nothing left but Your Majesty's 
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princely goodno»«, gracioiuily to acccpt of tlie under- 
taker^H lieart and intentions ; who wm willing to liavc 
parted für a wliile with IiIh darling [>liilo»o[>liy, tliat lie 
might liave attended your royal commandtiKnit in tliat 
othcr work. Thu« mucli I havo bc»t»n hold in all low- 
linc8» tT) represtmt unto Your MajeKty, m onc tliat was 
truftted with hin Lordship'n writing» even to the laHt. 
And m tluH work affeüteth the Mtamp of Your MajcHty'n 
royal protection, to make it more current to the world ; 
no under the protection of thi» work, I pre«ume in all 
humhlencHH to ai>proach Your Majenty^n presence, and 
to offer it up into your sacred hand». 

Your Majeftty'« mo«t loyal 

and devoted suhject, 

W. RAWLEY. 



TO THE READER. 



Having had the honour to be continually with my 
lord in compiling of this work, and to be employed 
therein, I have thought it not amiss (with bis lord- 
ship's good leave and liking), for the better satisfaction 
of those that shall read it, to make known somewhat 
of bis lordship's intentions touching the ordering and 
Publishing of the sanie. I have heard bis lordship 
ofiten say, that if he should have served the glory of 
bis own name, be had bcen better not to have pub- 
lislied this Natural History : for it may seem an indi- 
gested lieap of particulars, and cannot have that lustre 
which books cast into metbods have ; but that he re- 
solved to prefer the good of men, and that which might 
best secure it, before anything that might have relation 
to himself. And he knew well that there was no other 
way open to unloose men's minds, being bound and, as 
it were, maleficiate by the charms of deeeiving notions 
and theories, and thereby made impotent for generation 
of works, but only nowbere to depart from the sense 
and elear experience ; but to keep close to it, especially 
in the beginning : besides, this Natural History was a 
debt of bis, being designed and set down for a tliird 
part of the Instauration. I have also heard bis lord- 
ship discourse that men (no doubt) will think many of 



150 TO TIIK READKR. 

tho oxjKTimont« contnincd in tliifl collcction to l)o vul- 
gär and trivial, mcan and Hordid, cnriouH and fruit Iohh : 
and theroforc?, lio wislioth tluit tlioy wonld liavo por- 
potuttlly beforo thcir eye» wliat in now in doin^, and 
tlie diffl^rcjnco bütwü(»n tliis Natural Ilistory and othcrs. 
For tliofl« Natural lÜHtorias whic^h are oxtant, bcin^ 
gathcrwl for (Uili^lit and uho, aro füll of ])I(»asant dc- 
«criptions and pictureH, and affcdt and scKjk aller ad- 
miration, raritioH, and HocnitH. But, contrariwiHO, tho 
»copo which liiH lordHhip inttmdütli, 18 to write hucIi a 
Natural Ilistory as niay bo fundainontal to tho orocting 
and building of a truo ])hiloHoj)liy ; for tho illumination 
of tlie underHtandinß, tho oxtracting of axiomn, and tho 
producin^ of many noblo work« and oftortH. For ho 
hopoth by thi» meauH to acquit hiinnolf of that for 
vrlüch }io taketli Iiimnclf in a Hort bound, and that i», 
tlie advanceincnt of all learning and »cioncos. For, 
havinj; in this proRcnt work colloctod tho niat(»rials for 
tho building, and in hi« Novum Organum (of whirh 
bis lordship i« yot to jmbliHh a »ocond part) Hot down 
tho inHtruin(!nt8 and dircotion« for tho work ; mon «hall 
now bo wantinji; to thomrtolvo», if thoy raiwo not knowl- 
od^ü to that porfection whoroof tlu^ naturcj of niortal 
mon i« capablo. And in thi» Ix^ialf, I lmv(! hcard hm 
lord.ship Hpoak oomplainingly, that Ihm lordship (who 
thinkoth ho dosorvoth to bo an arohitoct in this build- 
in^) Hhoidd bo forcod to ]w a workman and a laboun^r, 
and to (Uff tho olay and burn tho brick ; an<l mon; than 
that, (aooordin^ to tho hard condition of th(^ Isra<*lit(»s 
at tho Iatt<?r ond) to pithcr tho Htraw and stubblo ovor 
all th(^ fiold« to burn tho brickH withal. For ho know- 
oth, that oxcopt ho do it, nothing will b(^ dono : inon 
aro m Hot to doHpiHO the moauH of thoir own ^ood. 
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And as for the baseness of many of the experiments ; 
as long as they be God's works, tliey are honourable 
enough. And for the vulgarness of them, true axioms 
must be drawn from piain iaxperience and not from 
doubtfiil ; and bis lordship's course is to make wonders 
piain, and not piain things wonders ; and that expe- 
rience likewise must be broken and grinded, and not 
whole, or as it groweth. And for use ; bis lordship 
hatb often in bis mouth the two kinds of experiments, 
experimenta fructifera and experimenta lucifera: experi- 
ments of Use, and experiments of Light : and he re- 
porteth himself, whether he were not a stränge man, 
that should think that light hath no use, because it 
hath no matter. Further, bis lordship thought good 
also to add unto many of the experiments themselves 
some gloss of the causes : that in the succeeding work 
of interpreting nature and framing axioms, all things 
may be in more readiness. And for the causes herein 
by bim assigned ; bis lordship persuadeth himself, they 
are far more certain than those that are rendered by 
dthers ; not for any excellency of bis own wit (as bis 
lordship is wont to say), but in respect of bis continual 
conversation with nature and experience. He did con- 
sider likewise, that by this addition of causes, men's 
minds (which make so much haste to find out the 
causes of things) would not think themselves utterly 
lost in a vast wood of experience, but stay upon these 
causes (such as they are) a little, tili true axioms may 
be more fully discovered. I have heard bis lordship 
say also, that one great reason why he would not put 
these particulars into any exact method (thougli he 
that looketh attentively into them shall find that they 
have a secret order) was because he conceived that 
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other men would now think that they could do the 

like, and so go on with a fiirther collection ; which, if 

the method had been exact, many would have despaired 

to attain by Imitation. As for bis lordship's love of 

Order, I can refer any man to bis lordsbip's Latin 

book, De Augmentü Scientiarum ; wbieb (if my judg- 

ment be anything) is written in the exactest order that 

I know any writing to be. I will conelude with an 

usual speech of bis lordsbip's ; That this work of his 

Natural History is the world as God made it, and 

not as men have «made it ; for that it hath nothing 

of imagination. 

W. RAWLEY. 

This epistle is the same that should have been prefixed to this 
book if his lordship had lived. 
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Experimerds in consort touching tfie straining and pas^- 
^^ff of bodies <me tkrough anrAher ; wMch they caU 
Percolation. 

1. DiG a pit upon the sea-shore, somewhat above the 
high-water mark, and sink it as deep as the low-water 
mark ; and as tlie tide cometh in, it will fiU with wa- 
ter, fresh and [X)table. Tliis is commonly practised 
upon the coast of Barfjary, where other fresh water 
is wanting. And Caesar knew this well when he was 
besieged in Alexandria : for by digging of pits in the 
«ea-ßhore, he did frustrate tlie laborious works of the 
enemies, which had tumed the sea^water upon the wells 
of Alexandria ; and so saved his army, being then in 
desiKjration.^ But Caesar mistook the cause, for he 
thought that all sea-sands had natural Springs of fresh 
water. But it is piain that it is the sca-water ; Ijecause 
the pit filleth according to the measure of the tide ; ^ 

1 ilirtiiUf Da Jkllo Alexandriuo, c. 8. and 9. : and 8«« Arietot. Prob. «ect. 
xxiti. 21. and 97. 

2 Wells of frehb water close upon the f»ea ebore eometimes «bb and flow 
with th« tide. But thiK ari«es from the comparati^'e levity of the fre»h 
watetf in conwj^juenc«; of which it i», eo to ifpeak, floated up wheu the tide 
comes m* Or it way ari^e from the pret»euce of compressed alt m \Vki& vci- 
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and the sea-water passing or straining through the 
sands leaveth the saltness. 

2. I remember to have read that trial hath been 
made of salt water passed through earth, through ten 
vessels one within another, and yet it hath not lost 
his saltness, as to become potable: but the same man 
saith, that (by the relation of another) salt water 
drained through twenty vessels hath become fresh.^ 
This exj)eriment seemeth to cross that other of pits 
made by the sea-side ; and yet but in part, if it be 
true that twenty repetitions do the efFect. But it is 
worth the note, how poor the imitations of nature 
are in common course of experiments, except they be 
led by great judgment, and some good light of axioms. 
For first, there is no small difFerence between a passage 
of water through twenty small vessels, and through 
such a distance as between the low-water and high- 
water mark. Secondly, there is a great difFerence 
between earth and sand ; for all earth hath in it a 
kind of nitrous salt, from which sand is more free ; 
and besicles earth doth not strain the water so finely 
as sand doth. But there is a third point that I sus- 
pect as much or more than the other two; and that 
is, that in the experiment of transmission of the sea- 
water into the pits the water riseth ; but in the ex- 
periment of transmission of the water through the 

terstices of the soil which lies between the fresh and the salt water ; an 
explanation which appears to be confirmed by recent experiments on the 
subject of drainage. 

1 This Statement is taken from J. B. Porta. See his Natural Magic, 
XX. 1. Aristotle, in support of the opinion that fish are nourished by the 
fresh water present in the sea, states that a closed vessel of thin wax im- 
mersed for a certain time in the sea is found to contain fresh water. If this 
is true, the explanation probably is, that the temperature of the sea at the 
depth to which the vessel is sunk happens to be below the dew point of 
the air at the sarface. 
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vessels it falleth. Now, certain it is that the salter 
part of water (once salted througliout) goeth to the 
bottom. And therefore no marvel if the draining of 
water by descent doth not make it fresh. Besides, I 
do somewhat doubt that the very dashing of the wa- 
ter that cometh from the sea is more proper to strike 
off the Salt part, than where the water slideth of her 
own motion. 

3. It seemeth percolation, or transmission, (which is 
commonly called atraininy) is a good kind of Separa- 
tion ; not only of thick from thin, and gross from fine, 
but of more subtile natures ; and varieth aecording to 
the body through which the transmission is made : as 
if through a wooUen bag, the liquor leavoth the fat- 
ness ; if through sand, the saltness, &c. They speak 
of severing wine from water, passing it through ivy 
wood, or through other the like porous body ; but 
non coniftat} 

4. The gum of trees (which we see to be common- 
ly shining and clear) is but a fine passage or straining 
of the Juice of the tree through the wood and bark. 
And in like manner, Comish diamonds and rock ru- 
bies (which are yet more resplendent than gums) are 
the fine exudations of stone, 

5. Aristotle giveth the cause, vainly, why the feath- 
ers of birds are of more lively colours than the hairs 
of beasts ; for no beast hath any fine azure, or cama- 
tion, or green hair. He saith, it is because birds are 
more in the beams of the sun than beasts ; ^ but that 

1 Pliny, xvi. 63. ; and Cato, De Re Kusticäf cxi. 

2 Rather that hair in not Bu»ceptible of the action of the sun's rays afl 
feathera are. See Aristot De Coloribos, 6. It is remarkable that almoBt, 
if not absolntely, the only cane in which hair exhibita something of the iri- 
desccDt liutre of which the feathers of birds and the scales of fishea offer so 

VOL. nr. 11 
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18 manifestly untrue; for cattle are more in the san 
thaii birds, that live commonly in the woods, or in 
»ome covert. The true cause i», that the excromen- 
titious moisture of living creatures, which maketh as 
well tlie feathers in bird» as the hair in beasts, passeth 
in birds througb a fitier and more delicate strainer 
tlian it doth in beasts : for feathers pass tlirough 
quills ; and hair through skin. 

0. The clarifying of liquors by adhesion is an in- 
ward percolation ; and is effected when some cleaving 
body is mixed and agitated with the liquors ; whereby 
the grosser part of the Hquor sticks to that cleaving 
body, and 80 the finer parts are freed from the grosser. 
8o the apothecaries clarify their 8yruj)8 by whites of 
eggs, beaten with the Juices which they would clarify ; 
which whites of eggs gather all the dregs and groswjr 
parts of the juice to them ; and after the syrup being 
set on the fire, the whites of eggs themselves harden, 
and are taken forth. So hippocras^ is clarified by inix- 
ing with milk, and stirring it about, and then passing 
it through a woollen bag, which they call Hippocrates 
Hleeve ; and the cleaving nature of the milk draw- 
eth the powder of the spices and grosser parts of the 
liquor to it ; and in the passage they stick upon the 
woollen bag. 

7. The clarifying of water is an experiment tending 
to heahh ; besides the plcasure of the eye, when water 
is crystalline. It is effected by casting in and placing 

many f^xAmplen, ia that of an animal of burrowing habiU; the chrysochlo- 
ris or cape tnole, of which neveral »peciefl are known. 

1 Wp\tf)CT&n -was niade hy boHifi^ to^ether rerl wine and Apice. ItA nanie 
in of rotirne rlerived from its being »trained in the manner rlescribed in the 
text Hee Htrutt, Mannen nnd (yustoni^ iii. 74. anrl rompare Hifr|Ki<;rates 
De Affectionibus, ii. p. 430. of Kuhn*s editlon. 
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pebbles at the liead of a current, that the water may 
strain through them. 

8. It may be, percolation doth not only cause clear- 
ness and splendour, but sweetness of savour ; for that 
also followeth as well as cleamess, when the finer parts 
äre severed from the grosser. So it is found, that the 
sweats of men that have much heat, and exercise much, 
and have clean bodies and fine skins, do smell sweet ; 
as was Said of Alexander ; ^ and we see commonly that 
gums have sweet odours. 

Experiments in consort touching motion of bodies wpon 

their pressure, 

9. Take a glass, and put water into it, and wet your 
finger, and draw it round about the lip of the glass, 
pressing it somewhat hard ; and after you have drawn 
it some few times about, it will make the water frisk 
and sprinkle up in a fine dew. This instance doth 
excellently demonstrate the force of compression in a 
solid body. For whensoever a solid body (as wood, 
stone, metal, &c.) is pressed, there is an inward tumult 
in the parts thereof, seeking to deliver themselves from 
the compression. And this is the cause of all violent 
motion. Wherein it is stränge in the highest degree, 
that this motion hath never been observed nor in- 
quired ; it being of all motions the most common, 
and the chief root of all mechanical Operations. This 
motion worketh in round at first, by way of proof 
and search which way to deliver itself; and then 
worketh in progress, where it findeth the deliverance 
easiest. In liquors this motion is visible; for all liquors 

1 Platarch in Alexandr. p. 666. Lord Herbert of Cherbury afürms that 
bis penonal attendants could testify that he possessed thin advautage. 
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Htrucken itmke round (rirele», and witlial dai»li ; but in 
HolirlH ( wliicfh hrc^ak not^ it im ho Hubtilü, an it i» invini' 
ble ; but iK?v(;rtlMj|<;KH iKJwrayctli itiw»lf by uiany effect» ; 
an in tbi« inHtancc» wberwjf wcj H|:>eak.' Kor thc pre«*- 
urc3 of tb« fin^<?r, furtberwl by the wütting (liecaune 
it Htirketb so nuicb ihn UttUtr unto tbo lip of tbo gla^H) 
after Hoine conti nuanco, ptittetb all tbo Hrnall parts of 
tbo gla«M into work, tbat tb<jy »triko tbo watcr »barply ; 
from wbi(^b porcuMHion tbat Hprinkbng cometb. 

10. If you Htriko or piorco a Holid U>dy tliat i« brit- 
tle, an gluMH or Hugar, it bneakotb not only wlioro tlio 
irnniediato forco im ; l)ut bn^aketb all al>out into sIiivorM 
and ihiitrH; tbo inotion, upon tbo proMMuro, Mcarclting 
all wayM, and breaking wboro it findetb tbo hody 
w(*ak<!Mt. 

11. Tbo powdor in Mbot, boing dilatod into Mucb a 
flarno um ondurotb not coniproMMion, niovotb likowiMo in 
round, (tbo flamo boing in tlio naturo of a liquid body^ 
Mr>rn<;tinioM ro^ioiling, MomotimoM brcjaking tbo pioco, but 
gonorally diMobarging tlic* bullot, booauMO tboro it find- 
otb aanUtHi dolivoranoo, 

12. TImm niotir)n upon proMMure, and tlio rcciprcKial 
t}ior<;of, wbiob iM niotion upon tiiUMuro, wo umo to oall 
(by ono oornrnon narno) motif/n of Uherty ; wliiob iM, 
wbon any br>dy, In^ing forcjied to a protornatural ox- 
tont or dinioriMion, dolivonjtb and roMtorotli itMolf to 
tlio natural : aM wbon a blown blarldor (proMModj Hm- 
otb again ; or wbon loatbor or olotli t(jntunid «pring 
\m'k, TlioMo two motiouM (oi wbiob tboro l>o infinit« 
inMtanrroKj wo Mball bandio in duo placo. 

J Th« «Kilutiofi of <:/iritinulty tif th« «Arlh*« nurfut'A:, oWrv<id In vloUfiit 
MitbquttkftN, hiM f>««ri riifttrrfA hy Humboldt Ut ilil« ülAMMof i>httnom«na; tli« 
urihfiunktt Uiiig In fäfi, n» iKM'tiylu« migkt luiv« culled It, a hDiui x^f*^ola¥. 
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13. Thi« motion upon pressure is excellently also 
deiDonstrated in sounds ; as when one chimeth upon 
a bell, it soundeth ; but as sfxm as lie layeth bis band 
upon it, tbe sound ccasetb. And so tbe sound of a 
virginal string, as WHm as tbe quill of tbe jack falletb 
from it, stopf>ctb. For tbese sounrls are produced by 
tbe subtile percussion of tbe minute jiarts of tbe Ik^II 
or string upon tbe air ; all one, as tbe water Ls caused 
U} leap by tbe subtile percussion of tbe minute j;arts 
of tbe glass upon tbe water, wbereof we spake a little 
before in tbe nintb exjMjrimcnt. For you must not 
take it to Ix; tbe Irxral sbaking of tbe bell or string tbat 
dotb it : as we sball fülly declare wben we come hero- 
afier to bandle sounds. 

ExperimenU in comort Umching üeparationa of bocUes 

by weight.^ 

14. Take a glass witb a belly and a long neb ; fill 
tbe belly (in part) witb water : take also anotber glass, 
whercinto put claret wine and water iningled ; reverse 
tbe first glass, witb tbe lx»lly upwards, stopping tbe neb 
witb your finger ; tben dip tbe moutb r;f it witliin tbe 
second glass, and remove your finger : continue it in 
tbat j>osture for a time ; and it will unmingle tbe wine 
from tbe water : tbe wine ascending and settling in tbe 
top of tbe Upper glass ; and tbe water descending and 
settling in tbe bottom of tbe lower glass.^ Tbe passage 
is apparent to tbe eye ; for you sball see tbe wine, as it 

> Tbe»e experimeni« are taken from Porta's Nalural Magic^ xviii. 1. 

* Th« winA and water are not ht-panifA from one another; all that take« 
place i» tbat the water contained in the apper ^laM deNcend« throu^ the 
wine and water without perceptibly mixin^ with it, and zettle» at the bot* 
tOfiL. Tbe cue \§ one of un»table equilibriuni grailually l^ecoming »table. 
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were in a small vein, rising through the water. For 
handsomeness sake (because the working requireth some 
small time) it were good you hang the upper glass upon 
a nail. But as soon as there is gathered so much pure 
and unmixed water in the bottom of the lower glass 
as tliat the mouth of the upper glass dippeth into it, 
the motion ceaseth. 

15. Let the upper glass be wine, and the lower wa- 
ter ; there follovveth no motion at all. Let the upper 
glass be water pure, the lower water coloured ; or con- 
trariwise ; there foUoweth no motion at all. But it 
hath been tried, that though the mixture of wine and 
water in the lower glass be three parts water and 
but one wine, yet it doth not dead the motion. This 
Separation of water and wine appeareth to be made by 
weight ; for it must be of bodies of unequal weight, or 
eise it worketh not ; and the heavier body must ever 
be in the upper glass.^ But then note withal, that 
the water being made pensile, and there being a great 
weight of water in the belly of the glass, sustained by 
a small pillar of water in the neck of the glass, it is 
that which setteth the motion on work : for water and 
wine in one glass, with long standing, will hardly 
sever. 

16. This experiment would be extended from mixt- 
ures of several liquors, to simple bodies which consist 
of several similar parts. Try it therefore with brine 
or sah water, and fresh water ; placing the salt water 
(which is the heavier) in the upper glass ; and see 
whether the fresh will come above. Try it also with 
water thick sugared, and pure water ; and see whether 
the water which cometh above will lose his sweetness : 

1 Of course ; as in the contrary case the equilibrium is stable. 
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für which purpose it were good there were a Httle cock 
made in the belly of the upper glass. 

üxperimenta in comort touching judicious and accurate 
infuHioVfSy hoih in liqvors and air. 

17. In bodies containing fine spirits which do easily 
dissipate, when you make infusions, the rule is, A short 
stay of the body in the h'quor receiveth the spirit ; and 
a longer stay confoundeth it ; becaiise it draweth forth 
the earthy part withal, which embaseth the finer. And 
therefore it is an error in physicians to rest simply upon 
the length of stay, for increasing the virtue. But if 
you will have the infusion strong, in those kinds of 
bodies which have fine spirits, your way is not to give 
longer time, but to repeat the infusion of the body 
oftener. Take violets, and infuse a good pugil of them 
in a quart of vinegar ; let them stay three quarters of 
an hour, and take them forth ; and refresh the infiision 
with like quantity of new violets, seven times ; and it 
will make a vinegar so fresh of the flower, as if a 
twelvemonth after it be brought you in a saucer, you 
shall smell it before it come at you. Note, that it 
smelleth more perfectiy of the flower a good while 
after than at first. 

18. This rule which we have given, is of singular 
use for the preparations of medicines and other infu- 
sions. As for example : the leaf of burrage hath an 
excellent spirit to repress the fuliginous vapour of 
dusky melancholy, and so to eure madness : but never- 
theless, if the leaf be infused long, it yieldeth forth but 
a raw substance, of no virtue : therefore I suppose that 
if in the must of wine or wort of beer, while it work- 
eth, before it be tunned, the burrage stav a small time, 
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and be often changed with fresh ; it will make a sover- 
eign drink for melancholy passions. And the like I 
conceive of oranore flowers. 

19. Rhubarb hath manifestly in it parts of contrary 
Operations : parts that purge, and parts that bind the 
body : and the first lie ^ looser, and the latter lie deep- 
er : so that if you infuse rhubarb for an hour and crush 
it well, it will purge better, and bind the body less after 
the purging, than if it stood twenty-four hours. This 
is tried. But I conceive likewise, that by repeating 
the infusion of rhubarb several times, (as was said of 
violets,) letting each stay in but a small time, you may 
make it as strong a purging medicine as scainmony. 
And it is not a small thing won in physic, if you can 
make rhubarb, and other medicines that are benedict, 
as strong purgers as those that are not without some 
malignity. 

20. Purging medicines^ for the most part, have their 
purgative virtue in a fine spirit ; as appeareth by that 
they endure not boiling without much loss of virtue. 
And therefore it is of good use in physic, if you can 
retain the purging virtue, and take away the unpleas- 
ant taste of the purger ; which it is like you may do, 
by this course of infusing oft, with little stay. For it 
is probable that the horrible and odious taste is the 
grosser part.^ 

21. Generally, the working by infusions is gross and 
blind, except you first try the issuing of the several 
parts of the body, which of them issue more speedily, 
and which more slowly; and so by a})portioning the 
time, can take and leave that quality which you desire. 

1 Lay in the original, in both pface». — J. 8. 

2 /« in the givuerpart. Ed. 1635. — J. 8. 
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This to know, there be two ways ; tlie one to try what 
long stay and what short stay worketh, as hath been 
Said ; the other to try in order the succeeding infti- 
sions of one and the same body, successively, in several 
liquors. As for example ; take orange-pills, or rose- 
mary, or cinnamon, or what you will ; and let them 
infiise half an hour in water ; then take them out, and 
inAise them again in other water ; and so the third 
time : and then taste and consider the first water, the 
second, and the third ; and you will find them differ- 
ing, not only in strength and weakness, but otherwise 
in taste or odour ; for it may be the first water will 
have more of the scent, as more fragrant ; and the sec- 
ond more of the taste, as more bitter or biting, &c. 

22. Infusions in air (for so we may well call odours) 
have the same diversities with infusions in water ; in 
that the several odours (which are in one flower or 
other body) issue at several times ; some earlier, some 
later. So we find that violets, woodbines, strawberries, 
yield a pleasing scent, that cometh forth first ; but soon 
after an ill scent, quite differing from the former ; which 
is caused not so much by mellowing, as by the late issu- 
ing of the grosser spirit. 

23. As we may desire to extract the finest spirits in 
some cases, so we may desire also to discharge them 
(as hurtful) in some other. So wine burnt, by reason 
of the evaporating of the finer spirit, inflameth less, 
and is best in agues : opium leeseth some of his poison- 
ous quality, if it be vapoured out, mingled with spirit 
of wine, or the like : sean loseth somewhat of his 
windiness by decocting ; and (generally) subtile or 
windy spirits are taken off by incension or evapora- 
tion. And even in infusions in things that are of too 
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high a spirit, you were better pour off the first infusion, 
after a small time, and use the latter. 

Experiment solitary touching the appetite of continuation 

in liquids. 

24. Bubbles are in the form of an hemisphere ; air 
within, and a little skin of water without : and it seem- 
eth somewhat stränge, that the air should rise so swiftly 
while it is in the water ; and when it cometh to the 
top, should be stayed by so weak a cover as that of the 
bubble is. But as for the swift ascent of the air, while 
it is under the water, that is a motion of percussion 
from the water ; which itself descending driveth up the 
air ; and no motion of levity in the air. And this De- 
mocritus called motuB plagoe} In this common experi- 
ment, the cause of the inclosure of the bubble is, for 
that the appetite to resist Separation or discontinu- 
ance (which in solid bodies is strong) is also in liquors, 
though fainter and weaker ; as we see in this of the 
bubble : we see it also in little glasses of spittle that 
children make of rushes ; and in Castles of bubbles, 
which they make by blowing into water, having ob- 
tained a little degree of tenacity by mixture of soap : 
we see it also in the stillicides of water, which, if there 
be water enough to follow, will draw themselves into a 
small thread, because they will not discontinue; but 
if there be no remedy, then they cast themselves into 
round drops ; which is the figure that saveth the body 
most from discontinuance : the same reason is of the 

1 "Declinat, inquit, atomus. Primum cur? alfam quandam vim motus 
habebunt a Democrito impulsionis, quam plagam ille appellat." — Cicero, 
De FalOy c 20. It is difficult to determine whether this notion of " plaga " 
involved the conception of a mutual action between the atoms. See MuU 
Ucb. Democrü, Abder. Oper. Frag. p. 884. 
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roundness of the bubble, as well for the skin of water, 
as for the air within ; for the air likewise avoideth dis- 
continuance ; and therefore casteth itself into a round 
figure. And for the stop and arrest of the air a little 
while, it sheweth that the air of itself hath little or no 
appetite of ascending. 

Experiment solitary touching the mahing of artificial 

Springs. 

25. The rejection which I continually use of experi- 
ments (though it appeareth not) is infinite ; but yet if 
an experiment be probable in the work, and of great 
use, I receive it, but deliver it as doubtful. It was 
reported by a sober man, that an artificial spring may 
be made thus. Find out a hanging ground, where 
there is a good quick fall of rain-water. Lay a half- 
trough of stone, of a good length, three or four foot 
deep within the same ground ; with one end upon the 
high ground, the other upon the low. Cover the 
trough with brakes a good thickness, and cast sand 
upon the top of the brakes. You shall see (saith he) 
that after some showers are past, the lower end of 
the trough will run like a spring of water : which is 
no marvel, if it hold while the rain-water lasteth ; but 
he said it would continue long time after the rain is 
past : as if the water did multiply itself upon the air, 
by the help of the coldness and condensation of the 
earth, and the consort of the first water. 

Experiment solitary touching the venomous quality of 

marCs flesh. 

26. The French (which put off the name of the 
French disease unto the name of the disease of Naples) 
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(lo report, tliat at the »logo of Naple» tliero were cor- 
tain wickod morchantH that barrelled up man'» flesh 
(of Hoine that liad boeii lat(^ly «lain in Barbary) and 
sold it for tiinney ; and that lipon that foul and high 
nourifthincnt was the original of that disease.^ Which 
may well he ; for tliat it in certiiin that tho cannibab in 
tlie West IndieH eat man'« flesh ; and the West Indie« 
were füll of the pocks when they were first discovered ; 
and at this day the mortaleflt poisons practised by tlie 
West Indians have »ome mixtnre of tho blood or fat 
or flesli of man ; and diver» wit(!he» and »orceresse«, a» 
well amongst the heathen a« amongHt the Christian», 
have fed lipon man'» fle»li, to aid (a» it »eemeth) their 
Imagination with high and foul vapour». 

Experiment Bolitary toachiny the verBvm and tranimur 

tation of air into water, 

27. Ft »eemetli that tliero be the»e way» (in likeli- 
hood) of Version of vapour» or air into water and moiat- 
iire. Tlu^ first i» cold ; which doth manifestly con- 
dense ; as we »ee in the contracting of the air in the 
weather-gla»» ; whereby it i» a degree nearer to water. 
We see it also in the generation of »jjring«, which the 
ancient» thoiight (very probably) to be made by the 
Version of air into water, holpen by the re»t which the 
air hath in those part» ; whereby it cannot dissipate;'^ 
and by the coldnes» of rock» ; for there spring» are 
chiefly generated. We »ee it also in the effect» of the 
cold of the niiddle region (a» they call it) of the air ; 

1 Thi» ntmy \n UA(\ in Sftiidyn'g Travels, p. J8fl. (7th edition). Monanl^-ji, 
r|Uot(;c1 hy Kflpninnnlfl, nncrIbBA tho dinewie to the hnd food to which tho 
Atmy was rodiiced; biit doe« not mention the n»e of human flesh. Hee 
Kapfnannifi, Kunhyon. 

'i Ariat. Metfor, i. Id. 
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which produceth dews and rains. And tlie experiment 
of tuming water into ice, by snow, nitre, and sali 
(whereof we shall speak hereafter) would be trans- 
ferred to the tuming of air into water. The second 
way is by compression ; as in stillatories, where the va- 
pour is tumed back upon itself by the encounter of the 
sides of the stillatory ; and in the dew upon the Covers 
of boiling pots ; and in the dew towards rain, upon 
marble and wainscot. But this is like to do no great 
effeet ; except it be upon vapours and gross air, that are 
already very near in degree to water. The third is 
that which may be searched into, but doth not yet ap- 
pear; which is, by mingling of moist vapours with air, 
and trying if they will not bring a retum of more 
water than the water was at first : for if so, that in- 
crease is a version of the air. Therefore put water 
into the bottom of a stillatory, with the neb stopped ; 
weigh the water first ; hang in the middle of the stilla- 
tory a large sponge ; and see what quantity of water 
you can crush out of it; and what it is more or.less, 
compared with the water spent : for you must under- 
stand, that if any version can be wrought, it will be 
easiliest done in small pores: and that is the reason 
why we prescribe a sponge. The fourth way is proba- 
ble also, though not appearing ; which is, by receiving 
the air into the small pores of bodies : for (as hath 
been said) every thing in small quantity is more easy 
for Version ; and tangible bodies have no pleasure in 
the consort of air, but endeavour to subact it into a 
more dense body ; but in entire bodies it is checked ; 
because if the air should condense, there is nothing to 
succeed : therefore it must be in loose bodies, as sand 
and powder ; ij^hich we see, if they lie close, of them- 
selves gather moisture. 
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Experiment soUtary touching the helps towards the beavJty 

<md good featv/res of persans. 

28. It is reportcd by some of the ancients,^ that 
whelps, or other creatures, if tliey be put young into 
such a cage or box as they cannot ri'se to thclr stature, 
but may increase in breadth or Icngth, will grow ac- 
cordingly as they can get room ; which if it be true 
and feasible, and that the young creaturc so pressed 
and straitened ^ doth not thereupon die, it is a means to 
produce dwarf creatures, and in a very stränge figure. 
This is ccrtain, and noted long since, that tho pressure 
or forming of parts of creatures, when they are very 
young, doth alter the shape not a little : as the strok- 
ing of the heads of infants between the hands was 
noted of old to make Macrocephali ; which shape of the 
head at that time was estecmed.^ And the raising 
gently of the bridge of the nose, doth prevent the 
dcformity of a saddle nose. Which Observation well 
weiglied, may teacli a means to make the persons of 
men and women, in many kinds, more comely and bet- 
ter featured than otherwise they would be, by the form- 
ing and shaping of them in their infancy : as by stroking 
up the calves of the legs, to keep them from falling 
down too low ; and by stroking up the forehead, to 
keep tliem from being low-foreheaded. And it is a 
common practice to swathe infants, that they may 
grow more straight and better shaped : and we see 
young women, by wearing straight bodies, keep them- 
selves from being gross and corpulent. 

1 Namely by Ari«totJe, Problem, x. 14. 
8 ßtraigktened \n the original. — J. /8. 

* Hippocrates, De Aere Aquis et Locis. Tbe same practico cxisted aniong 
many American tribes. 
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JEh!periment solüari/ touching the conden$ing of air^ in 
such sort 09 it may put an weight and yield nourUhr 
tnent» 

29. Onions, as they hang, will many of them slioot 
forth ; and so will penny-royal ; and so will an herb 
calied orpin,^ with which they use in the country to 
trim their houses, binding it to a lath or stick, and 
setting it against a wall. We see it likewise, more 
especially, in the greater semper-vive, which will put 
out branches, two or three years : but it is true, that 
commonly they wrap the root in a cloth besmeared 
with oil, and renew it once in half a year. The like is 
reported by some of the ancients, of the stalks of lilies.^ 
The cause is ; for that these plants have a strong, dense, 
and succulent moisture, which is not apt to exhale ; and 
so is able, from the old störe, without drawing help from 
the earth, to suffice the sprouting of the plant : and this 
sprouting is chiefly in the late spring or early summer ; 
which are the times of putting forth. We see also, that 
stumps of trees lying out of the ground, will put forth 
sprouts for a time. But it is a noble trial, and of very 
great consequence, to try whether these things, in the 
sprouting, do increase weight ; which must be tried by 
weighing them before they be hanged up, and after- 
wards again when they are sprouted.^ For if they in- 

» Sedum Telepbium. The greater Semperrive, mentioned a little ftir- 
ther 00, iß the great bonae-leek, or perhaps tree hotue-leek. See Gerard's 
Herbat p, 510. (1636.) 

« Pliny, xxi. 13. 

» Bacon ba» bere in a remarkable maiiner anticipated a celebrated ex- 
perimeot of Decandolle'», wbo sbowed tbat tbe cactu», wbicb exbibiU tbe 
pbenomenon in question, actually \o«e§ in weigbt after severance from iU 
root, thougb it will put out sboot« of very considerable lengtb. Compare 
Aria:ot Prob, «ect xx. 21. and 26. 
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crease not in wciglit, tlion it is no morc but this ; that 
wliat th(?y sünd fbrtli in tlic sprout they Icese in sorae 
otlicr i)rtrt : but if tliey ^athcr wcigbt, then it is mag' 
nale natunv ; for it »liowotli that air may be made so 
to be Condensed as to be convcrtcd into a dense body ; 
wbereas the raee and i)eriod of all things, here above 
the eartli, is to extenuate and tum things to be more 
pncuniatieal and rare ; and not to be retrograde, from 
])neutnatieal to tliat whicli is dcnse. It shcwcth also 
that air (;an nourisli : which is another groat matter of 
con.se(iuence. Note, that to try this, the cxperiment 
of tlie semper-vive must bo niade witbout oiling the 
clotli ; for eise, it niay be tlie plant receiveth nourish- 
ment from tlie oil.^ 

Ej'periment HoUtarij t/)unhinf/ the commixture of flame 
and air^ and the yreat force thereof. 

'50. Flame and air do not minglc, except it be in an 
instant ; or in the vital sj)irits of vegetables and living 
creatures. In f!;unj)o\v(Ier, the force of it hath been 
as(!ril)(;d to rarefaction of the earthy substance into 
flame ; and tljus far it is inw. : and then (forsooth) it 
is hecome another dement, the form^ whereof occu- 
pi(;th more pla(!e ; and so of necessity followeth a dila- 
tation ; and therefore, Ic^st two bodies shoiild be in one 
j)Iac(', tliere must ne(;ds also follow an expulsion of the 
j)('II(?t, or blowing u[) of the mine. But these are crude 
and Ignorant sjx'culations. For flame, if there were 

1 Tho Hii^^rntionH <:rmtnin<>(l In thin paragraph ionching the nutrition of 
plantü nrc üxcc.ndingly (MjrioiiH. In roality howoTor the plant, thougb it 
lowM hy üxlialation niorn in point of wcight than it receivcs from the air, 
(IdCH actiially fiHHiniilntc. the carlion rxiHting in tho carbonic acid of tbe lat- 
U'X\ Ro that th<! U'%i pro|M)H<!(l i« inconcliiHivo. 

'^ 'V\ni woni Ih UHcd in itn Hciinlastic Renne. 
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nothing eise, except it were in a very gieat quantity, 
will be suffocate with any hard body, such as a pellet 
18, or the barrel of a giin ; so as the flame would not 
expel the hard body, but the hard body would kill the 
flame, and not suffer it to kindle or spread. But the 
cause of this so potent a motion is the nitre (which we 
call otherwise saltpetre) which having in it a notable 
crude and windy spirit, first by the heat of the fire 
suddenly dilateth itself ; (and we know that simple air, 
being preternaturally attenuated by heat, will make it- 
self room, and break and blow up that which resisteth 
it) ; and secondly, when the nitre hath dilated itself, it 
bloweth abroad the flame, as an in ward bellows. And 
therefore we see that brimstone, pitch, camphire, wild- 
fire, and divers other inflammable matters, though they 
bum cnielly and are hard to quench, yet they make no 
such fiery wind as gunpowder doth : and on the other 
side, we see that quicksilver (which is a most crude 
and watery body) heated and pent in, hath the like 
force with gunpowder. As for living creatures, it is 
certain their vital spirits are a substance compounded 
of an airy and flamy matter ; and though air and flame 
being free will not well mingle ; yet bound in by a 
body that hath some fixing, they will. For that you 
may best see in those two bodies (which are their ali- 
ments) water and oil ; for they likewise will not well 
mingle of themselves, but in the bodies of plants and 
living creatures they will. It is no marvel therefore, 
that a small quantity of spirits, in the cells of the brain 
and canals of the sinews, are able to move the whole 
body (which is of so great mass), both with so great 
force, as in wrestling, leaping, and with so great swift- 
ness, as in playing division upon the lute. Such is the 

VOL. IV. 13 
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forcc of thcso two naturcA, air and flarnc, wlion they 
incciqjorate. 

Experiment $oUfarj/ fmiehinu (he Beeret nnture ff flameA 

81. Take a small wax candlo, and jnit it in a «wket 
of hvnnn or iron ; tlion »et it iipriglit in a porringcr füll 
of «pirit of winc licatod ; tlicn nvi both tlie rändle and 
«pirit of winc.on firo, and yoii »liall »ce tlic flainc of ilic 
candlo c»pen it«df, and beconie fonr or fivc tiino« bifCÄ^ 
tlian othorwifte it woidd liavo beon ; and appoar in fig- 
iire globular, and n(»t in pyrami». Yon flliall »ce al»o, 
tliat tlie inward flaino of tlie candlo koepetli colour, 
and dotli not wax any wliit bluo towards !b(j colonr (if 
tho outward flamo of tlio »pirit of wino. Tlii» ia a no- 
blo irifttanco ; wliorein two tliing» aro most reinarkable : 
tlie ono, tliat one Hämo witliin anotlier quenchoth not ; 
biit ift a fixen! body, and continuetli aa air or watcr dr^ 
And tliercforc flamo wonld »tili asccnd iipwards in ono 
^oatness, if it wcre not (jm-nched on tlic »idc« : nnd 
thi! groator tbo flamo. i» at tlie bottom, \ho liiglier U 
the riftc. TIh^ otbor, tliat flamo dotli not minglo witli 
flamo, as air dotli witb air, or wator with wator, biit 
fm]y romainoth oontignon» ; a« it comoth to pas» bo- 
twixt (•(m'jiftting bodioft. It apjioarotli also tbat tlio< 
form of a pyrami» in flamo, wliioli wo nsnally s(?o, i» 
moroly by aooidont, and tbat tbo air abont, by rpionob- 
ing tbo nuhA of tbo flamo, cni»botli it, and (^xtonnatotb 
it into tbat form ; for crf* itsolf it wonld bo round ; and 
tboroforc »mokc i» in tb(^ figiiro of a pyrami« roversod ; 

1 The PupUnntUm tjf fh)» truperlmtmi in nimplj fliAt in irnpiir^ Air 
flftmeM \ncTPHM in n)'M hecBUM the heiiied rupfmr (rf whi/h thpy «m 
cotnpoMd diffuse» JtAelf heftft^ H tneet« trüh ftiifflclent oxff^cn frrr ((nn- 
pUiUi combustkm« 
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for the air quencheth the flame and receivetli tlie smoke. 
Note also, that tlie flame of the candle, within the 
flame of the spirit of wine, is troubled ; and doth not 
only open and move upwards, but moveth waving, and 
to and fro ; as if flame of his own nature (if it were 
not quenched) would roll and turn, as well as move 
upwards. By all which it should seem that the celes- 
tial bodies (njost of them) are true fires or flames, as 
the Stoics held ; more fine (perhaps) and rarified than 
our flame is. For they are all globular and determi- 
nate ; they have rotation ; and they have the colour 
and splendour of flame : so that flame above is durable» 
and consistent, and in his natural place ; but with us.it 
is a stranger, and momentany, and impure ; like Vulcan 
that halted with his fall. 

Experiment solitary touching the different force of flame 

in the midst and on the sides. - 

32. Take an arrow, and hold it in flame for the 
Space of ten pulses ; and when it cometh forth, you 
shall find those parts of the arrow which were on 
the üutsides of the flame more burned, blacked, and 
turned almost into a coal, whereas that in the midst 
of the flame will be as if the fire had scarce touched 
it.^ This is an instance of great consequence for the 
discovery of the nature of flame; and sheweth mani- 
festly that flame burneth more violently towards the 
sides than in the midst ; and, which is more, that 
heat or fire is not violent or fiirious but where it is 
checked and pent. And therefore the Peripatetics 
(howsoever their opinion of an element of fire above 

^ The real reason is, that the air has freer access to the externa! parts of 
the wood. 
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the air is justly exploded) in that polnt they acquit 
themselves well : for being opposed, that if there were 
a sphere of fire that encompassed the earth so near 
band, it were impossible but all things should be 
bumt up ; they answer, that the pure elemental fire, 
in bis own place and not irritate, is but of a moder- 
ate heat. 

Eocperiment solitary touching the decrease of the natural 
motion of gramty in great distance from the earth^ or 
wühin some depth of the earth. 

33. It is afErmed constantly by many, as an usual 
experiment, that a lump of ore in the bottom of a 
mine will be tumbled and stirred by two men's 
strength, which if you bring it to the top of the earth, 
will ask six men's strength at the least to stir it. It 
18 a noble instance, and is fit to be tried to the füll. 
For it is very probable that the motion of gravity 
worketh weakly both far from the earth and also 
within the earth : the former, because the appetite of 
Union of dense bodies with the earth, in respect of 
the distance, is more dull : the latter, because the body 
hath in part attained bis nature when it is some depth 
in the earth. For as for the moving to a point or 
place (which was the opinion of the ancients) it is a 
mere vanity.^ 

^ Bodies weigh less at the bottom of a mine than on the earth's sarface, 
though of course the difference is not so great as Bacon supposed. The ex* 
planation is, that the shell external to the body exerts no attraction on it, 
and the body may therefore be conceived of, as lying on the surface of a 
smaller ellipsoid. Thi» at least would be the case if the shell were perfectiy 
homogeneous. 
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Experiment solitary touching ihe contraction of bodies in 
hük^ by the mixture of the mare liquid body with the 
more solid, 

34. It is Strange how the ancients took up experi- 
ments upon credit, and yet did build great matters 
upon tliem. The Observation of some of the best of 
them, delivered confidently, is, that a vessel filled with 
ashes will receive the like quantity of water that it 
would have done if it had been erapty.^ Biit this is 
utterly untrue ; for the water will not go in by a fifth 
part. And I suppose that that fifth part is the dif- 
ference of the lying close or open of the ashes ; as 
we see that ashes alone, if they be hard pressed, will 
lie in less room ; and so the ashes with atr between 
lie looser, and with water closer. For I have not yet 
found certainly, that the water itself, by mixture of 
ashes or dust, will shrink or draw into less room. 

Experiment solitary touching the maTdng vines more 

fruitfvl. 

35. It is reported of credit, that if you lay good 
Store of kemels of grapes about the root of a vine, it 
will make the vine come earlier and prosper better. 
It may be tried with other kerneis laid about the root 
of a plant of the same kind ; as figs, kemels of apples, 
&c. The cause may be, for that the kerneis draw out 
of the earth juice fit to nourish the tree, as those that 
would be trees of themselves, though there were no 
root ; but the root being of greater strength, robbeth 

1 Arist. Prob. xxv. 8. It has been found by Messrs. Playfair and Joule 
that the Solution of many salts in water, e. g. of alum, increases the volume 
of the water simply by that of the water of cr}'8talli8ation they contain ; 
which is a cnrious approximation to Aristotle^s notion. 
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and dcvoureth tlie nourishmcnt, when they have drawn 
it ; as grcat fishes devour little. 

Experiments in consort touching pur ging medidnes. 

86. The Operation of purging medicines, and the 
causes thereof, have been thouglit to be a great se- 
cret ; and so according to the slothful manner of 
men, it is referred to a hidden propriety, a specifi- 
cal virtue, and a fourth quality,^ and the like shifts 
of ignorance. The causes of purging are divers : all 
piain and perspicuous, and throughly maintained by 
experience. The first is, that whatsoever cannot be 
overconie and digested by the stomach, is by the 
stomach either put up by vomit, or put down to the 
guts ; and by that motion of expulsion in the stomach 
and guts, other parts of the body (as the orifices of 
tlie veins, and the like) are movcd to expel by con- 
sent. For nothing is more frequent than motion of 
consent in the body of man. This surcharge of the 
stomach is caused either by the quality of the medi- 
cine, or by the quantity. The qualities are three : 
extreme bitter, as in aloes, coloquintida, &c. ; loath- 
some and of horrible taste, as in agaric, black helle- 
bore, &c. ; and of secret malignity and disagreement 
towards man's body, many times not appearing much 
in the taste ; as in scammony, mechoacham,^ an- 

1 That is, an occult quality not cxplicable by tlie combination of the pri- 
mary qualities of the elements of wbich the body is composed. Occult 
qualities are often called tertiary, but Bacon apparently supposes that ter- 
tiär)' qualities are those which result from combinations of the secondary, 
and therefore ultimately from the four priinary or elementary qualities, 
namely hot, cold, moist, and dry. 

^ Mechoachan is the root of an American plant; it takes its name from 
the (ÜHtrict of Mexico from which it is brought. See Frampton's Joyful 
Ntwi out of the, new fourul WwUl, (lö77) p. 23. Frampton's work is only 
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timony, &c. And note well, that if there be any 
medicine that purgeth, and hath neither of the first 
two manifest qualities, it is to be held suspected as a 
kind of poison ; for that it worketh either by corro- 
sion, or by a secret malignity and enmity to nature; 
and therefore such medicines are warily to be pre- 
pared and used. The quantity of that which is taken 
doth also cause purging; as we see in a great quan- 
tity of new milk from the cow ; yea, and a great 
quantity of meat ; for surfeits many times turn to 
purges, both upwards and downwards. Therefore we 
see generally, that the working of purging medicines 
cometh two or three hours after the medicines taken ; 
for that the stomach first maketh a proof whether it 
can concoct them. And the like happeneth after 
surfeits, or milk in too great quantity. 

37. A second cause is mordication of the orifices 
of the parts ; especially of the mesentery veins ; as it 
18 Seen that salt, or any such thing that is sharp and 
biting, put into the fundament, doth provoke the part 
to expel ; and mustard provoketh sneezing ; and any 
shai*p thing to the eyes provoketh tears. And there- 
fore we see that almost all purgers have a kind of 
twitching and vellication, besides the griping which 
cometh of wind. And if this mordication be in an 
over-high degree, it is little better than the corrosion 
of poison ; and it cometh to pass sometimes in anti- 
mony, especially if it be given to bodies not replete 
with humours ; for where humours abound, the hu- 
mours save the parts. 

a translation of that of Nicolas Monardes, of which a Latin translation by 
Clusius was published in 1574. I have not seen the original work, which is 
in Spanish. The title of Clusius's translation is De simpUcUms medicam, ex 
occiderU, India delaiis. 
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88. T\m ihml cftuiK» U attraction : for I do not dimy^ 
but tliftt t>urp;itiK tniffli<'inc«ii hnvo iti ihem a diriict forc« 
itf aitmcium ; a» dmwini;^ [)kiMt4[jr« hava in Murgery : 
mA wi^ m.*a »ag«) or Intttony bnii»ii(I, «nci'yjtig'iKiWibrf 
tttid otiK^r \mwiU*rn or Vuinorn (wliM'h the \ihyfAamm 
i%\\ errhive») put into tlie rK>Mc% dmw |Jik*gm mnd 
WAtcT frotü thij licwl ; and %o it ih iti a\Hif\\\^ffnfiü»VM 
and gargariMiDH, timt dmw ihn rlieutn down by the 
imUt^s And by tliU virtuis, no duubt« Komo purgem 
dmw nior» on<i Immonr, und Monie anotlior, according 
to tb« opinion re<*ifivi?d ; a« rliubarb draw«tb cboler ; 
K^san meiancfboly ; agaric! plib^gni, &(% Itut y<^t (jnora 
or I«wi) tb<ity draw promwcnouÄly, And noto al«k^, tliat 
bi^üid«^ «ynipatby W*iwm\\ tb« purg^r and tlio Immour, 
tli^nt Im aino anotbi^r r?au«ij wliy Honiü mc'dbfinc« draw 
iw>mt$ bnniour niora tban anotbc«r. And it U^ for tliat 
muMt nM^dicinitH work rpiicker tban otlior»«; and tbt'y 
tbat draw i\m'k^ draw oniy tlx^ Iigbu«r and inoro fluid 
bumour«; tbity tliaf draw »b;w, work upon tlje mor« 
tougb and yW'nxw ImntourM, And üwntiorn rm^n mu«t 
XHiwant bow i\M*y takit rbul>arl> and tb<^ Hkt^ alont% 
familiarly ; for it takc^tb only tli^i Hghtiiitt part of ihn 
bunionr away, and b^avittb tbte mam of bumour» moro 
ol^tinato. And tb<i bk^? umy l>e »aid of worniwirK>d* 
wbi<'b in m tnucb niagnifi^^td* 

*{0, 'V\iit fourlli cttu«<i i« flatu^>«ity ; for wind «tirr<^td 
mov/ftb to «xpi^l : and w« find that (fin ^ftw?t) all 
pur|^<*r« bav« in tb«n) a raw «pirit or wind ; wbi<:fb 
U ÜMt prin<^'ii>al cavmt of t^^rtion in tlie «iorna/ili and 
l>elly. And tbitr^for« purgor» bt<^*«o (n»o*»t of tbc^m) 
tbo virtu<% by <W'/K'tion upon tb« (iro ; and for tbat 
{%Mm am giv«n i*\mi\y in infuvion, jui^r*«, or powd<*r. 

40. Tbo (iftb cauÄO i« comprowiior» or ciru«lnng ; a« 
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when water is crushed oat of a sponge ; so we see that 
taking cold moveth looseness by contraction of the skin 
and outward parts; and so doth cold likewise canse 
rhenms and defluxions from the head ; and some astrin- 
gent plaisters crush out purulent matter. This kind 
of Operation is not found in many medicines. Myrob- 
alanes have it ; and it may be the barks of peaches : 
for this virtue requireth an astriction ; but such an 
astriction as is not grateful to the body ; (for a pleasing 
astriction doth rather bind in the humours than expel 
them) : and therefore such astriction is found in things 
of an harsh ^ taste. 

41. The sixth cause is lubrefaction and relaxation. 
As we see in medicines emollient ; such as are milk, 
honey, mallows, lettuce, mercurial, pellitory of the 
wall, and others. There is also a secret virtue of re- 
laxation in cold ; for the heat of the body bindeth the 
parts and humours together, which cold relaxeth ; as 
it is Seen in urine, blood, pottage, or the like ; which, 
if they be cold, break and dissolve. And by this 
kind of relaxation, fear looseneth the belly : because 
the heat retiring inwards towards the heart, the guts 
and other parts are relaxed ; in the same manner 
as fear also causeth trembling in the sinews. And 
of this kind of purgers are some medicines made of 
mercury. 

42. The seventh cause is abstersion ; which is plainly 
a scouring off, or incision of the more viscous humours, 
and making the humours more fluid ; and cutting be- 
tween them and the part. As is found in nitrous 
water, which scoureth Unen cloth (speedily) from the 

1 Earrith iu the original, both here and in several other places ; though 
not alwajrg. Bat I sappose it is only another way of spelling harsh, — J. 8. 
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foolness. Bat this incision must be by a sharpness 
without astriction : which we find in salt, wormwood, 
oxymel, and the like. 

43. There be medicines that move stools, and not 
urine ; some otlier, urine and not stools. Those that 
purge by stool, are such as enter not at all, or Httle, 
into the mesentery veins ; but either at the first are not 
digestible by the stoniach, and therefore move imme- 
diately downwards to the guts ; or eise are afterwards 
rejected by the mesentery veins, and so turn likewise 
downwards to the guts ; and of these two kinds are 
most purgers. But those that move urine, are such as 
are well digested of the stomach, and well received 
also of the mesentery veins ; so they come as far as 
the liver, which sendeth urine to the bladder, as the 
whey of blood ; and those medicines being opening and 
Piercing, do fortify the Operation of the liver, in send- 
ing down the wheyey part of the blood to the reins. 
For medicines urinative do not work by rejection and 
indigestion, as solutive do. 

44. There be divers medicines which in greater 
quantity move stool, and in smaller urine : and so con- 
trariwise, some that in greater quantity move urine, 
and in smaller stool. Of the former sort is rhubarb, 
and some others. The cause is, for that rhubarb is a 
medicine which the stomach in a small quantity doth 
digest and overcome (being not flatuous nor loath- 
some) and so sendeth it to the mesentery veins ; and 
so being opening, it helpeth down urine : but in a 
greater quantity, the stomach cannot overcome it, and 
so it goeth to the guts. Popper by some of the an- 
cients is noted to be of the second sort; which being in 
small quantity, moveth wind in the stomach or guts. 
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and 80 expelleth by stool ; but being in greater quan- 
tity, dissipateth tho wind ; and itself getteth to the 
mesentery veins, and so to the liver and reins ; where, 
by beating and opening, it sendeth down urinc more 
plentifuUy. 

JExperiments in consort touching meats and drinks that 

are moat nourishing, 

45. We have spoken of evacuating of the body ; we 
will now speak something of the filHng of it by resto- 
ratives in consumptions and emaciating diseases. In 
vegetables, there is one part that is more nourishing 
than anotlier ; as grains and roots nourish more than 
the leavcs ; insomuch as tlie order of the Foliatanes 
was put down by the pope, as finding leaves unable to 
nourish man's body.^ Whether there be that difference 
in the flesli of living creatures, is not well inquired : as 
whether livers, and other entrails be not more nourish- 
ing than the outward flesh. "We find that amongst the 
Romans, a goose's liver was a great delicacy ; insomuch 
as they had artificial means to make it fair and great ; '^ 

i Some account of tho auRtcrities of tho P'euillans has bccn givcn in a 
note on the Novum Organum^ vol. i. p. ö32. The notion that they attempted 
to live on leave» arose probably from a TnlHtaiten etymolof^y. The Abbey 
of Feuillans exi8ted as a CiHtercian monantcry lon^ before the rcform which 
made it tho Rcat of a new order. Tlie rcaHon why human bein^H cannot 
live upon grass or leaven appcarH to bo tho proportion in whioh vcgetable 
fibre (celluloRO and lignoBo) is proHcnt in thoso parts of vo^ctabies. Ani- 
mals, as the soltpedes and the runiinunts, to whoin such a diet is natural, 
are adapted by tho Organisation cithur of tho stoniach or of the intestines 
for the Separation and rejection of tlio largo proportion of innutritious mat- 
ter contained in thcir food. 

• Pliny, X. 27. The goosc was fed on flgs. Ilcnco the ^hrtum jecur ßca- 
tum^ or »imply ßcfttum^ for liver so prepared; and hence, aecording to Diez 
and other etymologists, tho Froiich word foie for liver in general. The 
presence of sugar in tho liver even of camivorous animals is one of the 
moBt curious of rccent physiological discoveries. 



188 NATURAL HISTORT. 

but wlicther it were more nourishing appeareth not. 
It is ccrtain that marrow is more nourishing than fat. 
And I conceive that some decoction of bones and sin- 
ew9, stamped and well strained, would be a very nour- 
ishing broth : we find also that Scotch skinck, (which 
18 a pottage of strong nourishmcnt) is made with the 
knees and sinews of beef, but long boiled : jelly also, 
which they use for a restorative, is fhiefly made of 
knuckles of veal. The pulp that is within the crafish 
or crab, which they spiee and butter, is more nourish- 
ing than the flesh of the crab or crafish. The yolks 
of eggs are clcarly more nourishing than the whites. 
So that it should seem that the parts of living creatures 
that He more inwards, nourish more than the outward 
flesh ; except it be the brain : which the spirits prey 
too much upon, to leave it any great virtue of nourish- 
ing. It secmeth for the nourishing of aged men, or 
men in consumptions, some such thing should be de- 
vised as should be half chylus, before it be put into the 
stomach. 

46. Take two large capons ; parboil them upon a 
soft fire, by the space of an hour or more, tili in effect 
all the blood be gone. Add in the decoction the pill 
of a sweet lemon, or a good part of the pill of a citron, 
and a little mace. Cut off the shanks and throw them 
away. Then with a good strong chopping-knife mince 
the two capons, boncs and all, as small as ordinary 
minced meat ; put them into a large neat boulter ; then 
take a kilderkin, sweet and well seasoned, of four gal- 
lons of beer, of 8s, strength,^ new as it cometh from 
the tunning : make in the kilderkin a great bung-hole 

1 Perhaps the eight-«hilling sirength meann that thobarrel, t. e. thirty- 
fix gallons, cost eight Shillings. 
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of parpose : then thrust into it the boulter (in which 
the capons are) drawn out in length ; let it steep in 
it three days and three nights, the bung-hole open, to 
work ; then dose the bung-hole, and so let it continue 
a day and a half; then draw it into bottles, and you 
may drink it well after three days' bottling ; and it will 
last six weeks (approved). It drinketh fresh, flower- 
eth and mantleth exceedingly ; it drinketh not newish 
at all. It is an excellent drink for a consumption, to 
be drunk either alone or carded with some other beer. 
It quencheth thirst, and hath no whit of windiness. 
Note, that it is not possible that meat and bread, either 
in broths, or taken with drink, as is used, should get 
forth into the veins and outward parts so finely and 
easily, as when it is thus incorporate, and made almost 
a chylus aforehand. 

47. Trial would be made of the like brew with 
potado roots, or burr roots, or the pith of artichokes,^ 
which are nourishing meats : it may be tried also with 
other flesh ; as pheasant, partridge, young pork, pig, 
venison, especially of young deer, &c. 

48. A mortress made with the brawn of capons, 
stamped and strained, and mingled, (after it is made) 
with like quantity (at the least) of almond butter, is an 
excellent meat to nourish those that are weak ; better 
than blanc-manger, or jelly ; and so is the cullice of 
cocks, boiled thick with the like mixture of almond 
butter ; for the mortress or cullice, of itself, is more 
savoury and streng, and not so fit for nourishing of 



1 Compare Ilist. Vitcß et Mortis, vol. iii. p. 450. § 24. ; where pulpce ariip- 
licis are mentioned in conjunction with radices potado and radices bardaruB. 
The coincidence favoura Mr. Ellis's conjecture that by artiplex Bacon 
meant artiihoke, — J. S. 
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Mreak bodics ; but the almonds, that are not of so high 
a tasto as flesh, do excellently qualify it. 

49. Indian maiz hath (of certain) an excellent spirit 
of nourishment ; but it must be tlioroughly boiled, and 
madc into a maiz-cream like a barley-cream. I judge 
the sarne öf rice, made into a cream ; for rice ia in 
Turkey, and other countries of the east, most fed 
upon ; but it must be thoroughjy boiled, in respect 
of the hardness of it ; and also because otherwise it 
bindeth the body too much.^ 

50. Pistachoes, so they be good, and not musty, 
joined with almonds in almond milk, or made into a 
milk of themselves, like unto almond milk, but more 
green, are an excellent nourisher ; but you shall do 
well to add a little ginger, scraped, because they are 
not without some subtile windiness. 

51. Milk warm from the cow, is found to be a great 
nourisher, and a good remedy in consumptions : but 
then you must put into it, when you milk the cow, two 
little bags ; the one of powder of mint, the other of 
powder of red roses ; for they keep the milk somewhat 
from tuming or crudling in the stomach ; and put in 
sugar also, for the same cause, and partly for the taste's 
sake ; but you must drink a good draught, that it may 
stay less time in the stomach, lest it crudle : and let the 
cup into * which you milk the cow, be set in a greater 

1 It seeras to be clear that both maize and rice, and especially the latter, 
are inferior with respect to nutritive power to most of the ccrealia. Maize 
is sHid to be indlgenous in America, and to have been brought from thcncc 
to f^urope. Yet the culture of it in Italy is said to be older than the 
discovery of America. The introduction of it is ascribed to a brother of 
Conrad of Montferrat. V. Michaud's Jlist. des Croisades. The principal 
value of maize as an article of diet consists in its being richer in oil than 
any other grain. Rice, on the other band, is remarkably deficient in this 
renpect. 
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cup of hot water, that you may take it warm. And 
cow-milk thus prepared, I judge to be better for a con- 
sumption than ass-milk, which (it is tnie) turneth not 
so easily, but it is a little harsh ; ^ marry it is more 
proper for sharpness of urine, and exulceration of the 
bladder, and all manner of lenifying. Woman's milk 
likewise is prescribed, when all fail ; but I commend it 
not ; as being a little too near the juice of man's body, 
to be a good nourisher ; except it be in infants, to 
whomit is natural. 

52. Oil of sweet almonds, newly drawn, with sugar 
and a little spiee, spread upon bread toasted, is an ex- 
cellent nourisher ; but then to keep the oil from frying 
in the stomach, you must drink a good draught of mild 
beer after it ; and to keep it from relaxing the stomach 
too much, you must put in a little powder of cinnamon. 

63. The yolks of eggs are of themselves so well 
prepared by nature for nourishment, as (so they be 
poached, or rear boiled) they need no other prepara- 
tion or mixture ; yet they may be taken also raw, when 
they are new laid, with Malmsey or sweet wine : you 
shall do well to put in some few slices of eryngium 
roots, and a little ambergrice; for by this means, 
besides the immediate faculty of nourishment, such 
drink will strengthen the back; so that it will not 
draw down the urine too fast ; for too much urine 
doth always hinder nourishment. 

54. Mincing of meat, as in pies and buttered minced 
meat, saveth the grinding of the teeth ; and therefore 
(no doubt) it is more nourishing: especially in age, or 
to them that have weak teeth ; but the butter is not so 
proper for weak bodies ; and therefore it were good to 

1 HarrUh in the original. — J. S» 
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moisten it with a Utile clarct wine, pill of lemon or 
oningc, cut .niall, .ugar, and a very little cinnatnon or 
nutmeg. As for cliuots, wliich are likewiso ininced 
mcat, itistead of butter and fat, it wcre good to moisten 
thein partly with cream or almond or pistacho milk, 
or barley or maiz creani ; adding a little coriander seod 
and caraway seed, and a very little safiron. The more 
füll handling of alimentation we reserve to the due 
place. 

We have hitherto handled the pariiculars whicb 
yield best and easiest and plentifuUest nourishment ; 
and now we will speak of the be8t means of con- 
veying and Converting the nourishment. 

55« The first means is to procuro that the nour- 
ishment may not be robbed and drawn away ; wherein 
that which we have already said is very material ; to 
provide tliat tlie reins draw not too strongly an over- 
great [)art of the blood into urine. To this add that 
precept of Aristotle, that wino be forborne in all con- 
sumptions ; ^ for that the spirits of the wine do prey 
upon the roH(!ide juice of the body, and inter-common 
with the Hpirits of the body, and so deceive and rob 
them of their nourishment. And therefore if the con- 
sumption, growing from the weakness of the stomach, 
do force you to use wine, let it always be burnt, that 
the quicker spirits may evaporate ; or, at the least, 
quenched with two little wedges of gold, six or seven 
times repeated. Add also this provision, that there Ims 

i Arintotle do«« not y^lvt ütiy precept on tb« »ubject; but tbiit be tbougbt 
wfoe burtful in cotmumptionM uuiy hu foferred iVom tbe ProbUmtf iii. 6. Hiid 
38. 
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not too much expence of the nourishment, by exhaling 
and sweating ; and therefore if the patient be apt to 
sweat, it must be gently restrained. Bat chiefly Hip- 
pocrates' rule is to be followed ; who adviseth quite 
contrary to that which is in use : namely, that the 
linen or garment next the flesh be, in winter, dry and 
oft changed ; and in summer seldom changed, and 
smeared over with oil ; ^ for certain it is, that any 
substance that is fat, doth a little fiU the pores of the 
body, and stay sweat in some degree. But the raore 
cleanly way is, to have the linen smeared h'ghtly over 
with oil of sweet almonds ; and not to forbear shift- 
ing as oft as is fit. 

66. The second means is, to send forth the nourish- 
ment into the parts more strongly ; for which the work- 
ing must be by strengthening of the stomach ; and in 
this, because the stomach is chiefly comforted by wine 
and hot things, which otherwise hurt, it is good to 
r^sort to outward applications to the stomach : wherein 
it hath been tried, that the quilts of roses, spices, mas- 
tic, wormwood, mint, &c., are not so helpful, as to take 
a cake of new bread and to bedew it with a little sack 
or alegant ; and to dry it ; and after it be dried a little 
before the fire, to put it within a clean napkin, and to 
lay it to the stomach ; for it is certain, that all flour 
hath a potent virtue of astriction ; insomuch as it hard- 
eneth a piece of flesh or a flower that is laid in it : and 
therefore a bag quilted with bran is like^^nse very good ; 
but it drieth somewhat too much, and therefore it must 
not lie long. 

1 See Hippocrates, De Salvbri Dicetäj bat it does not seem clear that the 
rale of wearing in summer iXaumivea IfiUTia is given as a general precept. 
Hippocrates seems to refer partlcularly to persons of a gross habit. 

TOL. TV. 13 
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67. The third means (which may be a branch of 
the former) is to send forth the nourishment the 
better by sleep. For we see that bears, and other 
creatures that sleep in the winter, wax exceeding fat: 
and certain it is, (as it is commonly believed) that 
sleep doth nourish much ; both for that the spirits do 
less spend the nourishment in sleep, than when liv- 
ing creatures are awake ; and because (that which is 
to the present purpose) it helpcth to thrust out the 
nourishment into the parts. Therefore in aged men, 
and weak bodies, and such as abound not with chol- 
er, a short sleep after dinner doth help to nourish ; 
for in such bodies there is no fear of an over-hasty 
digestion, which is the inconvenience of postmeridian 
sleeps. Sleep also in the moming, after the taking 
of somewhat of easy digestion, as milk from the cow, 
nourishing broth, or the like, doth further nourish- 
ment : but this would be done sitting upright, that 
the milk or broth may pass the more speedily to the 
bottom of the stomach. 

58. The fourth means is, to provide that the parts 
themselves may draw to them the nourishment strong- 
ly. There is an excellent Observation of Aristotle : 
that a great reason why plants (some of them) are 
of greater age than living creatures is, for that they 
yearly put forth new leaves and boughs : whereas liv- 
ing creatures put forth (after their period of growth) 
nothing that is young but hair and nails, which are ex- 
crements, and no parts.^ And it is most certain, that 
whatsoever is young, doth draw nourishment better 

1 Aristot De Long, et Brev. Vit«, 6. It may be Bald that in vegetables 
the seat of vital ity is constantly shifting, and that in this respect they differ 
flrom all but the lower forms of animal Uii. 
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than that which is old ; and then (that whicb Ls the 
mystery of that Observation) young boughs and leaves 
calling the sap up to them, the same nourisheth the 
body in the passage. And this we see notably proved 
also, in that tlie oft eutting or polling of hedges, trees, 
and herbs, doth conducc much to their lasting. Trans- 
fer therefore this Observation to the helping of nour- 
ishment in living creatures: the neblest and principal 
use whereof is, for the Prolongation of life ; restora- 
tion of ßome degree of yoiith ; and inteneration of . the 
parts ; for certain it is, that there are in living creat- 
ures parts that nourish and repair easily, and parts 
that nourish and repair hardly ; and you must refresh 
and renew those that are easv to nourish, that the 
other may be refreshed and (as it were) drink in 
nourislimcnt in the passage. Now we see that draught 
oxen, put into good pasture, recover the flesh of young 
beef ; and men, after long emaciating diets, wax plump 
and feit, and almost new : so tliat you may surely con- 
clude, that the frequent and wise use of those emaci- 
ating diets, and of purgings, and perliaps of some kind 
of bleeding, is a principal means of Prolongation of life, 
and restoring some degree of youth : for as we have 
often Said, death cometh upon living creatures like 
the torment of Mezentius: 

Mortua quinetiam jungebat corpora vi vis, 
Ckimponeng manibusque manus, atque oribus ora.^ 

For the parts in man's body easily reparable (as spirit«, 
blood, and flesh) die in the embracement of the parts 
hardly reparable (as bones, nerves, and membranes) ; 
and likewise some entrails (which they reckon amongst 
the spermatical parts) are hard to repair : though that 

1 i£a. viU. 485. 
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division of spermatical and menstrual parts be but a 
conceit.^ And this sarae Observation also may be 
drawn to the present purpose of nourishing emaci- 
ated bodies : and therefore gentle frication draweth 
forth the nourishment, by making the parts a little 
hungry, and heating them ; whereby they call forth 
nourishment the better. This frication I wish to be 
done in the moming. It is also best done by the 
band, or a piece of scarlet wool, wet a little with oil 
of almonds, mingled with a small quantity of bay-salt 
or saffron. We see that the very currying of horses 
doth make them fat and in good liking. 

59. The fifth means is, to ftirther the very act of 
assimilation of nourishment ; which is done by some 
outward emolHents, that make the parts more apt to 
assimilate. For which I have compounded an oint- 
ment of excellent odour, which I call Roman oint- 
ment ; vide the receipt.^ The use of it would be 
between sleeps ; for in the latter sleep the parts as- 
similate chiefly. 

Experiment soUtary toucMng Filum Medidnale, 

60. There be many medicines, which by themselves 
would do no eure, but perhaps hurt ; but being applied 
in a certain order, one after another, do great eures. I 
have tried (myself ) a remedy for the gout, which hath 
seldom failed, but driven it away in twenty-four hours' 

1 See Telesius, De Her. Nat. vi. 1. His doctrine is " albaa exsanguesque 
animalis partes prius quam sanguineas efformari, et illas e masculino fce- 
mineoque semine, has e foemineo sanguine, ab uteri caloreimmutatis.*' In 
this as elsewhere he follows Galen. See the Defmtuumformatione^ c. 2., of 
the latter, and compare his De wu partium, xiv. 11. 

2 This receipt is not given in any edition of the Sylva Sylvarum which I 
have Seen, but there is one answering the description in Tenison's Bacord' 
ana, p. 173. ; for which see the MecUcal Remains in the seventh volume. — 
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Space ; it is first to apply a poultice, of which vide the 
receipt ; and theti a bath or fomentation, of which vide 
the receipt; and then a plaister, vide the receipt.* The 
poultice relaxeth the pores, and maketh the humour 
apt to exhale. The fomentation calleth forth the hu- 
mour by vapours ; but jet^ in regard of the way made 
by the poultice, draweth gently ; and therefore draweth 
the humour out, and doth not draw more to it ; for it 
is a gentle fomentation, and hath withal a mixture 
(though very little) of some stupefactive. The plaister 
is a moderate astringent plaister, which repelleth new 
humour from falling. The poultice alone would make 
the part more soft and weak, and apter to take the 
defluxion and impression of the humour. The fomen- 

1 These receipt» do not appear to bave been given in the original edltion. 
They were inserted on a separate leaf at the end of the edltion of 1635 ; but 
may be most conveniently introduced here. — J. S. 

Hia Lordship'8 uaual receipt for the gout, to which the eixtieth experi- 
ment hath reference, was thls. 

To be taken in this order. 

1. ThepouUice. 

B. Of manchet about three ounces, the crumb only, thin cut. Let it be 
boiled in milk tili it grow to a pulp. Add in the end a dram and a half of 
the powder of red roses. 

Of saffron ten grains. Of oil of roses an ounce. Let it be spread upon 
a linen cloth, and applied luke-warm; and continued for three hours space. 

2. The bath or fomentatwn. 

B. Of sage-leaves half an handful. Of the root of hemlock sliced siz 
drams. Of briony-roots half an ounce. Of the leaves of red roses two 
pugils. Let thera be boiled in a pottle of water, wherein steel hath been 
quenched. tili the liquor cx>me to a quart After the straining, put in half 
an handful of bay-salt. I>et it be used with scarlet cloth, or scarlet wool, 
dipped in the liquor hot, and so renewed seven times; all in the space of a 
qoarter of an hour, or little more. 

3. The plattier. 

B. EmpUulrum diacalciteog, as much as is sufficient for the part you 
mean to cover. Let it be dissolved with oil of roses, in such a consistence 
as will stick ; and spread upon a piece of hoUand, and applied. 
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tation alone, if it were too weak, withont way made hy 
the poultice, would draw forth little ; if too strong, it 
woiild draw to the part, an well afl draw from it. The 
plaister alone, would pen the humour already contained 
in the part, and no oxasperate it, as well as forbid new 
humour. Therefore they must be all taken in order, 
as in »aid. The i)Oultice is to be laid to for two or 
three hours : the fomentation for a quarter of an hour, 
or ftomewhat b(?tter, bcinpj used bot, and Revcn or eight 
timefi repeated: the plaistor to continue on still, tili the 
part be well confirmed. 

Experiment «olitary touching cwre hy cuitom. 

61. Thcre i» a «ccrct way of eure (unpractised) by 
a^suetude of that which in itaclf hurteth. Poison» 
have been made, by «ome, familiär, as hath been »aid.^ 
Ordinary keepers of tlic sick of the plague are seldom 
infocted. Enduring of torturcs, by cufttom, hath been 
made more ea<»y. '^Tlie brooking of enormous quantity 
of meats, and so of wine or strong drink, hath been, by 
eustom, ma^le to hvt without surfeit or drunkenncss. 
And gcnerally diseases that are chronical, as coughs, 
phthisics, some kinds of palsies, lunacies, &c., are more 
dangerous at the first. Therefore a wise physlcian will 
consider whether a disease be incurable ; or whether 
the just eure of it be not füll of pcril ; and if he find 
it to be such, let him resort to palliation ; and alleviate 
the symjitom, without busying himself too murh with 
the jKirfect eure : and many times (if the patient bo 
indeed i)atient) that course will excced all expectation. 
IJkewise the patient himself may strive, by little and 

1 Am in the CAfie of Mithridaten, and in that of the attempt made to 
poiAon Alexander. 
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little, to overcome tlie symptom in the exacerbation, 
and so, by time, tum sufFering into nature. 

Experiment solitary touching eure hy excess} 

62. Divers diseases, especially chronical (such as 
quartan agues), are sometimes cured by surfeit and 
excesses : as excess of meat, excess of drink, extraor- 
dinary fastlng, extraordinary stirring, or lassitude, and 
the like. The cause is, for that diseases of continuance 
get an adventitious strength from custom, besides their 
material cause from the humours ; so that the break- 
ing of the custom doth leave them only to their first 
cause ; which if it be anytlüng weak will fall off. Be- 
sides such excesses do excite and spur nature, which 
thereupon rises more forcibly against the disease. 

ETcperiment solitary touching eure hy motion of consent. 

63. There is in the body of man a great consent in 
the motion of the several parts. We see it is children's 
sport to prove whether they can rub upon their breast 
with one band, and pat upon their forehead with an- 
other ; and straightways they shall sometimes rub with 
both hands, or pat with both hands. We see that 
when the spirits that come to the nostrils expel a bad 
scent, the stomach is ready to expel by vomit. We 
find that in consumptions of the lungs, when nature 
cannot expel by cough, men fall into fluxes of the 
belly, and then they die. So in pestilent diseases, if 
they cannot be expelled by sweat, they fall likewise 
into looseness ; and that is commonly mortal. There- 
fore physicians should ingeniously contrive, how by 
motions that are in their power, they may excite in- 

1 Ck)mpare Aristot Prob. i. 2. 
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ward inotiüiiH that are not in their power, by consent : 
as by the Htencli of feathers, or tho likc, thoy eure the 
rising of the niother. 

Experiment solüary touchiny eure of ditteases which are 

contrary to jrredinjjosüion. 

64. IIi|)po(!rutes* apliorism, in TnorhiB minuB^ is a 
good ])rolüund uplioriHni.^ It irnporteth, tliat diseases 
contrary to tlie complexion, age, sex, »eason of the year, 
diet, &c., are inore dangerous than those that are con- 
currcnt. A man would think it should be otlierwise ; 
for that when tho accident of sickness and tho natural 
disposition do second the one the other, the disease 
should be niore forcible : and so (no doubt) it is, if 
you HUppose like quantity of matter. But that which 
maketli good the aphorism is, because such diseases do 
shew a greater collection of matter, by that they are 
able to overcome those natural inclinations to the con- 
trary. And thenjfore in (hseases of that kind, let the 
physiciun apply himself more to purgation tlian to al- 
teration ; because the oßence is in the quantity ; and 
the qualities are rectified of themselves. 

Experiment Holitary tvuching j/reparatiom hefore pv/ry' 
in(/j and aettliny of the body afterward, 

05. IMiysicians do wisely j)reH(!rib(?, tliat there be 
preparatives used before just purgation« ; ibr certain it 
is that ]>urg(5rs do many times great hurt, if the b(xly 
Ixj not a(;c<onnno(lated l)oth before and afttjr the purg- 
ing. The hurt that th($y do for want of preparation 

1 ''In niorbiN tninuN pcriclitanttir quorurn naturn; et lutati nt habitui »t 
t«mpori tiiorbiiN iimKiN iifliniN fitnrit, quam lii (^uibuii tiati aHinii» in aliquo 
horum oxiiitit." — IHpjwcratet^ Aph. ii. 94. 
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before purging, is by the sticking of the humours, and 
their not Coming fair away ; which caaseth in the body 
great pertorbations and ill accidents during the purg- 
ing ; and also the diminishing and dulling of the work- 
ing of the medicine itself, tliat it purgeth not suffi- 
ciently. Therefore the work of preparation is double ; 
to make the humours fluid and mature, and to make 
the passages more open : for those both help to make 
the humours pass readily. And for the former of tliese, 
symps are most profitable ; and for the latter, apo- 
znmes, or preparing broths ; clysters also help, lest the 
medicine stop in the guts, and work gripingly. But it 
is true that bodies abounding with humours, and fat 
bodies, and open weather, are preparatives in them- 
selves ; becaw^e they make the humours more fluid. 
But let a physician beware how he purge after hard 
frosty weather, and in a lean body, without prepara^ 
tion. For the hurt that they may do after purging, it 
is cansed by the lodging of some humours in ill places : 
for it is certain that there be humours, which some- 
where placed in the Ixxly, are quiet and do little hurt ; 
in other places (especially passages) do much mischief. 
Therefore it is good, after purging, to use apozumes 
and broths not so much opening as those used liefere 
purging; but abstersivc and mundifying clysters also 
are good to conclude with, to draw away the reliques 
of the humours that may have descended to the lower 
region of the body. 

JSxperiment solitary touehing itanching of hhod, 

66. Blood is stanched divers ways. First, by astrin- 
gents and repercussive medicines. Secondly, by draw- 
ing of the spirits and blood inwards ; which is done by 
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cold ; as iron or a stono laid to thü neck doth stanch 
tho blceding of the nosc ; also it hath becn tricd, that 
the testicles bcing put into sharp vincgar, hath made 
a sudden reccss of tlic spirits, and stanchcd blood. 
Thirdly, by the reccss of the blood by sympathy. So 
it hath bcen tried, that the part that blccdeth bcing 
thrust into the body of a capon or shcep, new ript and 
bleeding, hath stanchcd blood : the blood, as it seem- 
eth, sucking and drawing up, by similitude of sub- 
stance, the blood it meeteth with, and so itself going 
back. Fourthly, by custom and time ; so the Prince 
of Orange, in Ins first hurt by the Sf)anish boy, could 
find no means to stanch tho blood either by medicine 
or ligament ; but was fain to have the orifice of the 
wound stopped by men's thumbs, succeeding ono an- 
other, for the space at the least of two days ; and at 
the last the blood by custom only retired.* There is a 
fifth way also in use, to let blood in an adverse part, 
for a revulsion. 

• 

Experiment solitary toucJdng change of alimenti and 

medidnes, 

67. It helpetli, both in medicine and aliment, to 
change, and not to continue the same medicine and ali- 
ment still. The cause is, for that naturc, by continual 
use of any thing, groweth to a satiety and dullness, 
either of appetite or working. And we see that assue- 
tudü of things hurtful doth make them leese their force 
to hurt ; as poison, which with use some have brought 
them sei ves to brook. And therefore it is no marvel 

1 Tho Prince of Oranp^e was 8hot throuf^h both cheokfl at Antwerp in 
1682. nacon call» thJH IiIh flrat hurt, bccaiuu) two ycar» aflcrwards he waH 
killed by Baltazar Oerard. 
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tbongh tbings hclpful, by custom, lecse tbcir force to 
belp« I count intermission almost thc same thing with 
cbange ; for that ttiat hatk becn intcrmitted is after 
* fort ncw. 

Experiment fsolitary toucMng dietn. 

68. It \& found by cxpericncc, that in diet« of guaia- 
cum, larza, and the like, (cspecially if thcy be «trict,) 
the patient U morc troablcd in the bc^inning than 
ftfter continnance ; which hath made some of' the more 
delicate »ort of patients give them over in tlie mirlgt ; 
supposing that if those diets trouble tlicm m inuch at 
finit, they shall not be able to endure them to the end. 
Bat thc cau«e is, for that all those diets do dry up hur 
mouns, rhcums, and the like : and tliey cannot dry up 
until they liave first attenuated ; and while the humour 
itf attenuated, it is more fluid than it was (x;fore, and 
troubleth the body a great deal morc, until it be dried 
up and consumed. And thcrefore patients must expect 
a due time, and not check at them at the first. 

Experimente in consent toucJdng tJte production of cold, 
The producing of cold is a thing vcry worthy the 
Inquisition ; both for use and disclosure of cause». 
For heat and cold are nature's two hands, whereby 
she chiefly worketh ; and heat we have in readiness, 
in resjKJCt of the fire ; but for cold we must stay tili 
it cometh, or seek it in deep caves or high moun- 
tains : and when all is done, we cannot obtain it in 
any great degree : for furnaces of fire are far hotter 
than a summer s sun ; but vaults or Hills are not 
much colder tban a winter s frost. 
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69. The first means of producing cold is that which 
nature prcsentoth us withal : namely, the expiring of 
cold out of the in ward parts of the earth in winter, 
when the sun hath no power to overcome it ; the earth 
being (as hath been noted by some) primum frigidum. 
This hath been asserted as well by ancient as by mod- 
ern philosophers. It was the tenet of Parmenides. It 
was the opinion of the author of the discourse in Plu- 
tarch (for I take it that book was not Plutarch's own) 
De pimo frigido. It was the opinion of Telesius, who 
hath renewed the philosophy of Parmenides, and is the 
best of the novellists. 

70. The second cause of cold is the contact of cold 
bodies ; for cold is active and transitive into bodies ad- 
jacent, as well as heat : which js seen in those things 
that are touched with snow or cold water. And there- 
fore, whosoever will be an inquirer into nature, let him 
resort to a conservatory of snow and ice, such as they 
use for dclicacy to cool wine in summer : which is a 
poor and contemptible use, iu respect of other uses that 
may be niade of such conservatories. 

71. The third cause is the primary nature of all 
tangible bodies ; for it is well to be noted, that all 
things whatsoever (tangible) are of themselves cold ; 
except they have an accessory heat by fire, life, or 
motion : for even the spirit of wine, or chemical oils, 
which are so hot in Operation, are to the first touch 
cold ; and air itself compressed and Condensed a little 
by blowing is cold. 

72. The fourth cause is the density of the body ; for 
all dense bodies are colder than most other bodies ; as 
metals, stone, glass ; and they are longer in heating 
than softer bodies. And it is certain, that Earth, 
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Dense, Tangible, hold all of the nature of cold. The 
cause is, for that all matters tangible being cold, it 
must needs follow, that where the matter is most con- 
gregate the cold is the greater. 

73. The fifth cause of cold, or rather of increase 
and vehemence of cold, is a quick spirit inclosed in 
a cold body: as will appear to any that shall atten- 
tively consider of nature in many instances. We see 
nitre (which hath a quick spirit) is cold ; more cold 
to the tongue than a stone. So water is colder than 
oil, because it hath a quicker spirit ; for all oil, though 
it hath the tangible parts better digested tlian water, 
yet hath it a duller spirit. So snow is colder than 
water, because it hath more spirit within it. So we 
see that salt put to ice (as in the producing of the 
artificial ice) increaseth the activity of cold. So some 
insecta which have spirit of life, as snakes and silk- 
worms, are to the touch cold. So quicksilver is the 
coldest of metals, because it is füllest of spirit. 

74. The sixth cause of cold is the cliasing and 
driving away of spirits, such as have some degree 
of heat: for the banishing of the heat must needs 
leave any body cold. This we see in the Operation 
of opium and stupefactives upon the spirits of living 
creatures. And it were not amiss to try opium, by 
laying it upon the top of a weather-glass, to see 
whether it will contract the air. But I doubt it will 
not succeed ; for besides that the virtue of opium will 
hardly penetrate through such a body as glass, I con- 
ceive that opium, and the like, make the spirits fly 
rather by malignity than by cold. 

75. Seventhly, the same effect must follow upon the 
exhaling or drawing out of the warm spirits, that doth 
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upon the äight of the spirits. There is an opinion, 
that the moon is magnctical of heat, as the sun is of 
cold and moisture : it were not amiss therefore to try 
it with warm waters; the one exposed to the beams 
of the moon ; the other witli some skreen betwixt 
the beams of the moon and the water ; as we use to 
the sun for shade : and to see whether the former will 
cool sooner. And it were also good to inquire, what 
other means there may be to draw forth the exile 
heat which is in the air ; for that may be a secret of 
great power to produce cold weather.^ 



Ua^eriments in consort toucJdng the vermn and tran9^ 

mvtation of air into water, 

We have formerly set down the means of turn- 
ing air into water, in the experiment @7* But 
because it is magnak naturce^ and tendeth to the 
subduing of a very great effeet, and is also of 
manifold use, we will add some instances in con- 
sort that give light thereunto. 

76. It is reported by some of the ancient«, that 
sailors have used, every night, to hang fleeces of wool 
on the sides of their ships, the wool towards the wa- 
ter; and that they have crushed fresh water out of 
them in the moming, for their use.^ And thus 
much we have tried, that a quantity of wool tied 
loose together, being let down into a deep well, and 

1 The mo«t intenso cold yet known is produccd in Thillorier's ex- 
periment, by the fluddcn conversion into the gaseous State of liquid 
carbonic acid. It is so intense as to solidify a portlon of the acid in a 
form resenibling snow. 

* Pliny, zxxl. 87. 
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bangmg in the middle somo three fathom from the 
water for a night in the winter time, increased in 
weight (as I now remember) to a fifth part. 

77, It is reported hy one of the ancients, that in 
Lydia, near Pergamus, there were certain workmen 
in time of wars fled into caves ; and the mouth of 
the caves being stopped by the enemies, they were 
famished. But long time after the dead bonos were 
found ; and some vessels which they had carried with 
them ; and the vessels fiiU of water ; and that water 
thicker, and more towards ice, than common water : ^ 
which is a notable instance of condensation and in- 
duration by burial under earth (in caves) for long 
time ; and of Version also (as it should seem) of the 
air into water; if any of those vessels were empty. 
Try therefore a small bladder hung in snow, and the 
like in nitre, and the like in quicksilver ; and if you 
find the bladders fallen or shrunk, you may be sure 
the air is Condensed by the cold of those bodies ; as 
it would be in a cave under earth. 

78. It is reported of very good credit, that in the 
East Indies, if you set a tub of water open in a 
room where cloves are kept, it will be drawn dry 
in twenty-four hours ; though it stand at some dis- 
tance from the cloves. In the country, they use 
roany times, in deceit, when their wool is new shom, 
to set some pails of water by in the same room, to 
increase the weight of the wool. But it may be, 
that the heat of the wool remaining from the body 
of the sheep, or the heat gathered by the lying close 

^ Arifltot. De Mirab. 52. But Aristotle, or rathcr the author of the trea- 
tise De Mirab., doea not spcak of any changc in the water, but only that 
the vcMcIs and the booes of the workmen were pctrified. 
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of the wool, helpeth to draw the watery vapour ; but 
that IS nothing to the version. 

79. It is reported also credibly, that wool new 
shorn, being laid casually upon a vessel of verjuice, 
after some time, hath drunk up a great part of the 
verjuice, though the vessel were whole without any 
flaw, and had not the bung-höle open. In this 
instance there is (upon the by) to be noted, the per- 
colation or suing of the verjuice through the wood ; 
for verjuice of itself would never have passed through 
the wood ; so as it seemeth it must be first in a 
kind of vapour, before it pass. 

80. It is especially to be noted, that the cause 
that dotli facilitate the version of air into water, 
when the air is not in gross, but subtilly mingled 
with tangible bodies, is (as hath been partly touched 
before) for that tangible bodies have an antipathy 
with air ; and if they find any liquid body that is 
inore dense near them, they will draw it; and after 
they have drawn it, they will condense it more, and 
in effect incorporate it ; for we see that a sponge, or 
wool, or sugar, or a woollen cloth, being put but in 
part in water or wine, will draw the liquor higher, 
and beyond the place where the water or wine 
cometh. We see also, that wood, lute-strings, and 
the like, do swell in moist seasons ; as appeareth by 
the breaking of the strings, the hard tuming of the 
pegs, and the hard drawing forth of boxes, and open- 
ing of wainscot doors : which is a kind of infusion ; 
and is much like to an infusion in water, which will 
make wood to swell ; as we see in the fiUing of the 
chops of bowls, by laying them in water. But for 
that part of these experiments which concemeth 
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attraction« vre will reserve it to the proper title of 
attnurtion« 

81« There u also a version of air into water se^i 
in the sweating of marbles and other HUmeü ; and of 
wairuscot before and in inoi^t weather. This inust be, 
either by «ome moijsture the body yieldeth, or eke by 
the m<A»t air thickened again«t the liard l>ody. Bat 
it is piain tliat it i» the latter ; for tliat we f^ee wood 
painted with oil-eolour w^ill sooner gather drop8 in a 
moist night, tlian wood alone, which h caui»ed by the 
smoothneHS and clogenefdf», which letteth in no i>art of 
the va{>our, and bo tumeth it back, and thickeneth it 
into dew, We bee also, that breathing uj>on a glass 
or »mooth body giveth a dew ; and in frosty uiornings 
(sueh as we call ritne frosts) you shall find drops of 
dew upon the imide of glai$s-windowK ; and the frost 
itielf u[xin the ground in but a version or condensation 
of the moist vaj>our« of the night intfi a watery sub- 
ttance: dews likewise, and rain, are but the returns 
of moist vapour» <x>ndensed ; the dew, by the cold only 
of the »un's dej>arture, which L? the gentler aAd ; rains, 
by the cold of tliat which they call the middle region 
of the air ; which h the more violent cold. 

82. It h very proliable (a« liath lieen t^>uched^ tliat 
that which will tum water into ice, will likewise tum 
air some degree nearer unto water. Therefore try the 
ex|;>eriment of the artificial tuming water into ice * 
(whereof we shall si>eak in another place) with air in 
place of water, and the ice a)x>ut it* And although 
it l>e a greater alteration U) tum air into water, than 
water into ice ; yet there h ilii» hoi>e, tliat by con- 

1 hwwn liere, n« kiluttwUnKf rafan tu tlie «xperiuuftit ptsrform^d hy DthU' 
bei m Um; pr«(K«ac« of Jiuii«« L 

VOL, IV. H 
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tinuing thc air longer time, the effect will follow; for 
that artificial conversion of water into ice, is the 
work of a few hours ; and this of air may be tried 
by a month's space, or the like. 

JExperiments in consort touching induration of bodies. 

Induration, or lapidification, of substances more 
soft, is likewise another degree of conden8<'ition, 
and is a great alteration in natura. The effecting 
and accelerating thereof is very worthy to be in- 
quired. It is efl'ected by three means. The first 
is by cold, whose property is to condense and con- 
Btipate, as hath been said. The second is by heat ; 
which is not proper, but by consequence ; for the 
heat doth attenuate ; and by attenuation doth send 
forth the spirit and moister part of a body ; and 
upon that, the more gross of the fungible parts du 
contract and serre theniselves together ; both to 
avoid vacuum (as they call it) ; and also to munite 
themselves a^ainst the force of the fire which they 
have suffered. And the third is by assimilation ; 
when a hard body assimilateth a soft, being con- 
tiguous to it. 

The examples of induration, taking theni pro- 
niiscuously, are many : as the generation of stones 
within the earth, which at the first are but rüde 
earth or clay ; and so of minerals, which conie (no 
•doubt) at first of Juices concrete, which afterwards 
indurate : and so of porcelain, which is an artificial 
cement, buried in the earth a long time ; and so the 
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niaking of brick and tile ; also the making of glass 
of a certain sand and brake-roots, and some other 
matters ; also the exudations of rock-diamonds and 
crystal, which harden with time ; also the ^indura- 
tion of bead-amber, which at first is a soft sub- 
stance ; as appeareth by the flies and spiders which 
are found in it ; and many more ; but we will speak 
of them distinctly. 

83. For indurations by cold, there be few trials 
of it ; for we have no strong or intense cold here on 
the surface of the earth, so near the beams of the 
sun and the heavens. The likeliest trial is by snow 
and ice ; for as snow and ice, especially being holpen 
and their cold activated by nitre or salt, will tum 
water into ice, and that in a few hours ; so it may be, 
it will turn wood or stifF clay into stone, in longer 
time. Put therefore into a conserving pit of snow and 
ice (adding some quantity of salt and nitre) a piece 
of wood, or a piece of tough clay, and let it lie a 
month or more. 

84. Another trial is by metalHne waters, which have 
Virtual cold in them. Put therefore wood or clay into 
smith's water, or other metalline water ; and try 
whether it will not harden in some reasonable time. 
But I understand it of metalline waters that come by 
washing or quenching, and not of strong waters that 
come by dissolution ; for they are too corrosive to con- 
solidate. 

85. It is already found that there are some natural 
spring-waters, that will inlapidate wood ; so as you 
shall see one piece of wood, whereof the part above 
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the water shall oontinue wood, and the part under the 
water shall be tumed into a kind of gravelly stone. 
It is likely those waters are of some metalline mixture ; 
but there would be more particular inquiry made of 
them. It is certain, that an egg was found, having 
lien many years in the bottom of a moat, where the 
earth had somewhat overgrown it ; and this egg was 
come to the hardness of a stone, and had the colours 
of the white and yolk perfect, and the shell shining 
in small grains like sugar or alabaster. 

86. Another experience there is of induration by 
eold, which is already found; which is, that metals 
themselves are hardened by often heating and quench- 
ing in cold water : for cold ever worketh most potently 
upon heat precedent. 

87. For induration by heat, it must be considered, 
that heat, by the exhaling of the moister parts, doth 
either harden the body : as in bricks, tiles, &c. ; or if 
the heat be more fierce, maketh the grosser part itself 
run and melt ; as in the making of ordinary glass ; and 
in the vitrification of earth (as we see in the inner 
parts of fumaces), and in the vitrification of brick, and 
of metals. And in the former of these, which is the 
hardening by baking without melting, the heat hath 
these degrees; first, it indurateth, and then maketh 
fragile, and lastly it doth incinerate and calcinate. 

88. But if you desire to make an induration with 
toughness and less fragility, a middle way would be 
taken, which is that which Aristotle hath well noted,* 
but would be thoroughly verified. It is to decoct 
bodies in water for two or three days. But they must 
be such bodies into which the water will not enter ; as 

1 I have not been able to find the passage here referred to. 
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stone and metal. For if they be bodies into which the 
water will enter, then long seething will rather soften 
than indurate them ; as hath been tried in eggs, &c. 
Therefore softer bodies must be put into bottles ; and 
the bottles hung into water seething, with the mouths 
open, above the water, that no water may get in : for 
by this means the Virtual heat of the water will enter ; 
and such a heat as will not make the body adust or 
fi*agile ; but the substance of the water will be shut 
out. This experiment we made ; and it sorted thus. 
It was tried with a piece of free-stone, and with pew- 
ter, put into the water at large. The free-stone, we 
found, received in some water; for it was softer and 
easier to scrape than a piece of the same stone kept 
dry. But the pewter, into which no water could enter, 
became more white, and liker to silver, and less flexible 
by much. There were also put into an earthen bottle, 
placed as before, a good pellet of clay, a piece of 
cheese, a piece of chalk, and a piece of free-stone. The 
clay came forth almost of the hardness of stone : the 
cheese likewise very hard, and not well to be cut ; the 
chalk and the free-stone much harder than they were. 
The colour of the clay incHned not a whit to the 
colour of brick, but rather to white, as in ordinary 
drying by the sun. Note, that all the former trials 
were made by a boiling upon a good hot fire, renewing 
the water as it consumed with other hot water ; but 
the boiling was but for twelve hours only : and it is 
like that the experiment woulihave been more effect- 
ual, if the boiling had been for two or three days, as 
we prescribed before. 

89. As touching assimilation (for there is a degree 
of assimilation even in inanimate bodies), we see ex- 
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amf)lcs of it in somo stones in clay-grounds, lying near 
to thü top of tlic cartli, whcre pebble i«; in which 
you may inanifefltly sec diver» pebbles gathered to- 
gother, and a (Tust of cenicnt or stone between them 
as hard a» the pebbles theniselves ; and it were good to 
raako a triul of purpose, by taking cluy, and putting 
in it divers pebble-stones, thick set, to see whether in 
continuance of tiine it will not be harder than other 
clay of the samc lump, in which no i)ebble» are »ct.* 
Wo See also in ruins of old walls, especially towards 
tlie bottoin, the mortar will becrome as hard as tho 
brick ; we see also, that the wood on the sides of ves- 
sels of wine, gathereth a crust of tartar, harder than 
the wood itself ; and scale« likewise grow to the teeth, 
Iiarder than the teeth themselves. 

90. Most of all, induration by assinulation appeareth 
in the bodies of trees and living creatures: for no 
nourishment that the trec receivetli, or that the living 
creature receivetli, is so hard as wood, bone, or hörn, 
&c., but is indurated afler by assiinilation. 

Esyperiment Bolitary touchiny the versto-n of water into 

air. 

91. The eye of the understanding is like the eye of 
the sense ; for as you may see great objects through 
small crannies or levels, so you may see great axioms 
of natunj through small and contemptible instances. 
Th(j speedy dcjpredation of air upon watery moisture, 
and Version of the sanielnto air, aj)i)eareth in nothing 

1 In the inufM;um of th« IJniverHity of Li<?f;« I weh nhown a cannon ball, 
orif^inally (it wan aflirtiicd) iroti, whicli had bucii converted into Ntonti by 
the inüuenc« of the Handittofiti in which it wan imbtiddcd. It apfMiared U> 
me that the ball waii »tone tib oriyine.^ and that the hmmUUhik in which it 
lay belog ferruginout had suggetted tlie idea of the luetainorphosia. 
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more visible than in the sudden discharge or vanishing 
of a little cloud of breath or vapour from glass, or the 
blade of a sword, or any such poHshed body ; such as 
dpth not at all detain or imbibe the moisture ; for the 
mistiness scattereth and breaketh up sudden ly. But 
the like cloud, if it were oily or fatty, will not dis- 
charge ; not because it sticketh faster, but because air 
preyeth upon water, and flame and fire upon oil ; and 
therefore to take out a spot of grease, they use a coal 
upon brown paper ; because fire worketh upon grease- 
or oil, as air doth upon water. And we see paper 
oiled, or wood oiled, or the like, last long moist ; but 
wet with water, dry or putrify sooner. The cause is, 
for that air meddleth little with the moisture of oil. 

Experiment aolitary touching the force of union, 

92. There is an admirable demonstration in the 
same trifling instance of the little cloud upon glass 
or gems or blades of swords, of the force of union, 
even in the least quantities and weakest bodies, how 
much it conduceth to preservation of the present form, 
and the resisting of a new. For mark well the dis- 
charge of that cloud ; and you shall see it ever break 
up, first in the skirts, and last in the midst. We see 
likewise, that much water draweth forth the juice of 
the body infiised ; but little water is imbibed by the 
body : and this is a principal cause why, in Operation 
upon bodies for their Version or alteration, the trial in 
great quantities doth not answer the trial in small, and 
so deceiveth many ; for that (I say) the greater body 
resisteth more any alteration of form, and requireth 
far greater strength in the active body that should 
subdue it. 
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Experiment soUtary tauching the produdng of feather9 

and hair8 of divers cohurs, 

93. We have spoken before, in the fifth instance, 
of the cause of Orient colours in birds ; which is by 
the fineness of the strainer ; we will now endeavonr 
to reduce the same axiom to a work. For this writ- 
ing of OUT Sylva Sylvarum is (to speak properly) not 
natural history, but a high kind of natural magic. 
For it is not a description only of nature, but a break- 
ing of nature into great and stränge works. Try 
therefore the anointing over of pigeons, or other birds, 
when they are but in their down ; or of whelps, cut- 
ting their hair as short as may be ; or of some other 
beast ; with some ointment that is not hurtful to the 
flesh, and that will harden and stick very close ; and 
See whether it will not alter the colours of the feathers 
or hair. It is received, that the pulling off the first 
feathers of birds clean, will make the.new come forth 
white : and it is certain that white is a penurious 
colour, and where moisture is scant. So blue violets 
and other flowers, if they be starved, tum pale and 
white ; birds and horses, by age or scars, turn white ; 
and the hoar hairs of men come by the same reason. 
And therefore in birds, it is very likely that the feathers 
that come first will be many times of divers colours, 
according to the nature of the bird ; for that the skin 
is more porous ; but when the skin is more shut and 
close, the feathers will come white. This is a good 
experiment, not only for the producing of birds and 
beasts of stränge colours, but also for the disclosure of 
the nature of colours themselves : which of them re- 
quire a finer porosity, and which a grosser. 
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JExperiment solitary touching the ncmrishment of living 
creatures before ihey he hrought forfh. 

94. It is a work of providence, that hath been truly 
observed by some, that the yolk of the egg conduceth 
little to the generation of the bird, but only to the 
nourishment of the same ; ^ for if a chicken be opened 
when it is new hatched, you shall find much of the 
yolk remaining.2 And it is needfiil that birds, that 
are shaped without the female's womb, have in the egg 
as well matter of nourishment as matter of generation 
for the body. For after the egg is laid, and severed 
from the body of the hen, it hath no more nourishment 
from the hen, but only a quickening heat when she 
sitteth. But beasts and men need not the matter 
of nourishment within themselves, because they are 
shaped within the womb of the female, and are nour- 
ished continually from her body. 

ExperimentB in consort touching sympathy and antipaihy 

for medicinal use. 

95. It is an inveterate and received opinion, that 
cantharides applied to any part of the body touch the 
bladder and exulcerate it, if they stay on long. It is 
Hkewise received, that a kind of stone, which they 
bring out of the West Indies, hath a peculiar force to 
move gravel, and to dissolve the stone; insomuch as 
laid but to the wrist, it hath so forcibly sent down 

^ See Aristot. De Gen. Animal. iii. 2. 

2 According to Vicq d'Azyr, the pedicule of the yolk remains perma- 
nently, and something of the voIk itself may be traced until the 12th or 
13th day after the chicken is hatched. The opinion that the yolk contrib- 
utef to the nutriment of the chicken appears to be well founded, as chick- 
ens from which it had been rcmoved died with Symptoms of atrophy. 
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gravel, as inen havo been glad to reraove it, it was 
80 violent.^ 

96. It IS received and confirmed by daily experience, 
that thü soles of the feet have great affinity with the 

liead and the nioutli of the stoinac'h ; as we see, going 
wet-shüd, to thoMo that uso it not, afFecteth both : appH- 
cations of hot powders to the feet attenuate first, and 
after dry the rheuin ; and therefore a physician that 
would be mystical, prescribeth for the eure of the 
rheum, that a man should walk conti nually upon a 
camomile alley ; meaning,.that he should put camomile 
within bis socks« Likewise pigeons bleeding, applied 
to the soles of the feet, easo the head ; and soporiferous 
medicines applied unto them, provoke sleep. 

97. It seemetli that as the feet have a sympathy 
with the head, so the wrists and hands have a sym- 
patliy with the heart ; we see the affects and passions 
of the heart and spirits are notably disclosed by tlie 
pulse : and it is often tried, that Juices of stock-gilly- 
flowers, rose-campion, garlick, and other things, apjJied 
to the wrists and renewed, havo cured long agues. 
And I conceive that washing with certain liquors the 
palms of the hands doth much good : and they do well 
in lieats of agues, to hold in the hands eggs of alabaster 
and balls of crystal. 

Of these things we shall speak more, whcn we han- 
dle the title of sympathy and antipathy in the proper 
place. 

1 Monardcs in Krarnpton'K trannlation njicaks thus of tho efHcacy of thin 
Mtonc. " A fcontleman whicho had one of thom horo, the bcMt of them that 
I havo Ncen, hauyinf( put it to h\n arme, ho doooth mako hym to expell 
and cafite out much fiande, fliat many tymcs he doeth take it awaie, for 
that he thinkf^th that it dooeth hurte hym for to put out no much«;, and 
in takyng it awaio he ccatMjth to caste any fVom hym," &c. — Joyfull 
Newet oul of the newe founde Worlde^ fol. 19. 
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Mtperiment soUtary touching the Beeret processes of 

nature, 

98. The knowledge of man (hitherto) hath been 
determined by the view or sight ; so that whatsoever 
is invisible, either in respect of the fineness of the 
body itself, or the smallness of the parts, or of the 
subtil ty of the motion, is little inquired. And yet 
these be the things that govem nature principally ; and 
without which you cannot make any true analysis and 
iudication of the proceedings of nature. The spirits 
or pneumaticals, that are in all tangible bodies, are 
scarce known. Sometimes they take them for vac- 
uum; whereas they are the most active of bodies. 
Sometimes they take them for air; from which they 
differ exeeedingly, as much as wine from water, and 
as wood from earth. Sometimes they will have them 
to be natural heat, or a portion of the element of fire ; 
whereas some of them are crude and cold. And some- 
times they will have them to be the virtuos and quali- 
ties of the tangible parts which they see ; whereas they 
are things by themselves. And then, when they come 
to plants and living creatures, they call them souls. 
And such superficial speculations they have ; like pro- 
spectives, that shew things inward, when they are but 
paintings. Neither is this a question of words, but 
infinitely material in nature. For spirits are nothing 
eise but a natural body, rarified to a proportion, and 
included in the tangible parts of bodies, as in an integ- 
ument. And they be no less differing one from the 
other than the dense or tangible parts ; and they are in 
all tangible bodies whatsoever, more or less ; and they 
are never (almost) at rest ; and from them and their 
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motions principally proceed arefaction, coUiquation, 
concoction, maturation, patrefaction, vivification, and 
most of the efFects of nature ; for, as we bave figured 
thetn in oar Sapientia Veterum^ in the fable of Proser- 
pina, you shall in the infernal regiment hear little 
doings of Pluto, bat most of Proserpina : for tangible 
parts in bodies are stupid things ; and the spirits do (in 
effect) all. As for tbe differences of tangible parts in 
bodies, the industry of the chemists hath given some 
ligh't, in disceming by their separations the oily, crude, 
pure, impure, fine, gross parts of bodies, and the like. 
And the physicians are content to acknowledge that 
herbs and drugs have divers parts ; as that opium hath 
a stupefacting part, and a heating part; the one 
moving sleep, the other a sweat foUowing; and that 
rhubarb hath purging parts, and astringent parts, &c. 
But this whole inquisition is weakly and negligently 
handled. And for the more subtile differences of the 
minute parts, and the posture of them in the body, 
(which also hath great efFects, ) they are not at all 
touched : as for the motions of the minute parts of 
bodies, which do so great efFects, they have not been 
observed at all ; because they are invisible, and incur 
not to the eye ; but yet they are to be deprehended 
by experience : as Democritus said well, when they 
charged him to hold that the world was made of such 
little motes as were seen in the sun : AtomiiSj saith 
he, necessitate rationis et ea^erientioi esse conmndtur ; 
atomum enim nemo unquam vidit} And therefore the 

1 There \n no doubt bat that Democritus affirmed that the atom is cog- 
nisable by the mind only, and nowise by the »enses. See among other 
irnMage« Sextus Empiricus Adver, Logicos^ ii. G. On the other band, he 
certainly compared bis atoma to motes seen in the Baubeams, probably be* 
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tomult in the parts of solid bodies when they are 
coinpressed, which is the cause of all äight of bodies 
through the air, and of other mechanical motions, (as 
hath been partly touched before, and shall be thorough- 
ly handled in due place,) is not seen at all. But 
nevertheless, if you know it not, or inquire it not at- 
tentively and diligently, you shall never be able to 
discern, and much less to produce, a number of me- 
chanical motions. Again, as to the motions corporal 
within the inclosures of bodies, whereby the effects 
(which were mentioned before) pass between the 
spirits and the tangible parts, (which are arefaction, 
colliquation, concoction, maturation, &c.,) they are not 
at all handled. But they are put off by the names 
of virtues, and natures, and actions, and passions, and 
such other logical words. 

Experiment Bolitary touching the power of heat. 

99. It is certain that of all powers in nature heat 
is the chief ; both in the frame of nature, and in the 
works of art. Certain it is likewise that the effects of 
heat are most advanced, when it worketh upon a body 
without loss or dissipation of the matter ; for that ever 
betrayeth the account. And therefore it is true that 
the power of heat is best peröeived in distillations 
which are performed in close vessels and receptacles. 
But yet there is a higher degree ; for howsoever dis- 
tillations do keep the body in cells and cloisters, with- 
out going abi'oad, yet they give space unto bodies to 
turn into vapour, to return into llquor, and to separate 
one part from another. So as nature doth expatiate, 

cause the latter, though known to exist, are for the most part invisible. 
See Arist. De Anim. i. 2. 
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olthough it hath not füll liberty ; whereby the true 
and ultime Operations of heat are not attained. But 
if bodies may be altered by heat, and yet no such re- 
ciprocation of rare&ction and of condensation and of 
Separation admitted, then it is like that this Proteus 
of matter, being held by the sleeves, will tum and 
change into many metamorphoses.^ Take therefore a 
Square vessel of iron, in form of a cube, and let it have 
good thick and strong sides. Put into it a cube of 
wood, that may fill it as close as may be, and let it 
have a cover of iron, as strong (at least) as the sides ; 
and let it be well luted, after the manner of the chem- 
ists. Then place the vessel within buming coals, kept 
quick kindled, for some few hours' space. Then take 
the vessel from the fire, and take off the cover, and 
see what is become of the wood. I conceive that 
since all inflammation and evaporation are utterly pro- 
hibited, and the body still turned upon itself, that one 
of these two efFects will follow : either that the body 
of the wood will be turned into a kind of amalagma^ 
(as the chemists call it,) or that the finer part will be 
turned into air, and the grosser stick as it were baked 
and incrustate upon the sides of the vessel ; being be- 
come of a denser matter than the wood itself, crude. 
And for another trial, take also water, and put it in 
the like vessel, stopped as before ; but use a gentler 



1 I do not know what Bacon would have thought of the story told of 
the Emperor Frederick IL An old commentator on Dante affirms that, in 
Order to prove the non-existence of the soul, the emperor enclosed a crim- 
inal in a ehest, and kept him there until death took place. The ehest 
being opened, he asked those whom he wished to refute what had become 
of the soul; but received quite as good an answer as the question deserved, 
namely, that it had escaped by the same route as the cries which, for some 
time after being shut in, the unhappy man had been heard to utter. 
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heat, and remove the vessel sometimes from the fire ; 
and again, after some small time, when it is cold, re- 
new tbe heating of it ; and repeat this alteration some 
few times ; and if you can once bring to pass, that the 
water, which is one of the simplest bodies, be changed 
in colour, odour, or taste, after the manner of Com- 
pound bodies, you may be sure that there is a great 
work wrought in nature, and a notable entrance made 
into Strange changes of bodies and productions ; and 
also a way made to do that by fire in small time, which 
the sun and age do in long time. But of the admira- 
ble effects of this distillation in close (for so we will 
call it), which is like the wombs and matrices of living 
creatures, where nothing expireth nor separateth, we 
will speak fuUy in the due place ; not that we aim at 
the making of Paracelsus' pygmies,^ or any such pro- 
digious follies ; but that we know the effects of heat 
will be such as will scarce fall under the conceit of 
man, if the force of it be altogether kept in. 

Experiment soUtary toucldng the impossibility of arir 

nihüation. 

100. There is nothing more certain in nature than 
that it is impossible for any body to be utterly anni- 
hilated ; but that as it was the work of the omnipo- 
tency of God to make somewhat of nothing, so it re- 
quireth the like omnipotency to turn somewhat into 
nothing. And therefore it is well said by an obscure 
writer of the sect of the chemists, that there is no such 
way to effect the stränge transmutations of bodies, as 
to endeavour and urge by all means the reducing of 
them to nothing. And herein is contained also a 

^ See Paracelsus, De Nfinph. Sylph. Pygmse. et Salam. 
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great secret of preservatipn of bodies from change ; for 
if you can prohibit, that tliey neither tum into air, be- 
cause no air cometh to thetn ; nor go into the bodies 
adjacent, because they are utterl}'^ heterogeneal ; nor 
make a round and circulatiou within themselves ; they 
will never change, though they be in their nature 
never so perishable or mutable. We see how flies, 
and Spiders, and the like, get a sepulchre in amber, 
more durable than the monument and embalming of 
the body of any king. And I conceive the like will 
be of bodies put into quicksilver. But then they must 
be but thin, as a leaf, or a piece of paper or parch- 
ment ; for if they have a greater crassitude, they will 
alter in their own body, though they spend not. But 
of this we shall speak more when we handle the title 
of conservation of bodies. 
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Experiments in coneort touching Mime. 

Music, in the practice, hath been well pursued, 
and in good variety ; but in the theory, and espe« 
cially in the yielding of the causes of the practique, 
very weakly ; being redaced into certain mystical 
subtilties, of no use and not nnuch truth. We shall, 
therefore, after our mannen, join the contemplative 
and active part together. 

101. All sounds are either musical sounds, which 
we call tones ; whereunto there may be an harmony ; 
which sounds are ever equal ; as singing, the sounds 
of stringed and wind-instruments, the ringiii^ of bells, 
ftc. ; or immusical sounds ; which are ever unequal ; 
such as are the voice in speaking, all whisperings, all 
voices of beasts and birds, (except they be singing- 
birds,) all percussions of stones, wood, parchment, skins 
(as in drums), and infinite others. 

102. The sounds that produce tones, are ever from 
such bodies as are in their parts and pores equal ; as 
M'ell as the sounds themselves are equal ; and such are. 
the percussions of metal, as in belb ; of glass, as in 

VOL. IV. 15 
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the filliping of a drinking glass ; of air, as in men's 
voices whilst they sing, in pipes, whistles, organs, 
stringed instruments, &c. ; and of water, as in the 
nightingale-pipes of tegals^ or organs, and other hy- 
draulics ; which the ancients had, and Nero did so 
much esteem, but ar^ now lost.^ And if any man 
think that the string of the bow and the string of the 
viol are neither of them equal bodies, and yet produce 
tones, he is in an eiTor. For the sound is not created 
between the bow or plectrum aud the string ; but 
between the string and the air ; no more than it is 
between the finger or quill and the string, in other 
instruments. So there are (in eflFect) but three per- 
cussions that create tones ; percussions of metals 
(comprehending glass and the like), percussions of 
air, and percussions of water. 

103. The diapason or eighth in music is the sweetest 
concord ; insomuch as it is in eiFect an unison ; as we 
see in lutes that are strung in the base strings with two 
strings, one an eighth above another ; which make but 
as one sound. And every eighth note in ascent (as 
from eight to fifteen, fi'om fifteen to twenty-two, and so 
in infinitum^^ are but scales of diapason. The cause is 
dark, and hath not been rendered by any ; and there- 
fore would be better contemplated. It seemeth that 
air (which is the subject of sounds) in sounds that are 
not tones (which are all unequal, as hath been said,) 
admitteth much variety ; as we see in the voices of 
living creatures, and likewise in the voices of several 

1 See the note at § 172. 

2 Suetonius in Nero, c. 41. Hydraulic music is mentioned as one of the 
lost arts by Pancirollo. See his BaccoUa Breve^ &c., i. 7. See also Vitru- 
yius, [üb. V. c. 5.]. 
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men, (for we are capable to discem several men by 
their voices,) and in the conjugation of letters, whence 
articulate sounds proceed ; which of all others are most 
various. But in the sounds which we call tones, (that 
are ever equal,) the air is not able to cast itself into 
any such variety ; but is forced to recur into one and 
the same posture or figure, only difFering in greatness 
and smallness. So we see figures may be made of 
lines, crooked and straight, in infinite variety, where 
there is inequality ; but circles, or Squares, or triangles 
equilateral (which are all figures of equal lines) can 
differ but in greater or lesser. 

104. It is to be noted, (the rather lest any man 
should think that there is anything in this number of 
eight, to create the diapason,) that this computation of 
eight is a thing rather received than any true compu- 
tation. For a true computation ought ever to be by 
distribution into equal portions. Now there be inter- 
venient in the rise of eight (in tones) two beemols, or 
half-notes : ^ so as if you divide the tones equally, the 
eighth is but seven whole and equal notes ; and if you 
subdivide that into half-notes, (as it is in the stops of 
a lute,) it maketh the number of thirteen. 

105. Yet this is true, that in the ordinary rises and 
falls of the voice of man (not measuring the tone by 
whole notes and half-notes, which is the equal meas- 
ure) there fall out to be two beemols (as hath been 
Said) between the unison and the diapason : and this 
varying is natural. For if a man would endeavour to 
raise or fall his voice still by half-notes, like the stops 
of a lute, or by whole notes alone without halves, as 

1 Namely, between the third and fotirth and between the seventh and 
eighth. 
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fiir as an eighth ; he will not be able to frame his voice 
unto it. Which sheweth, that after ever}»^ three whole 
notes, nature requireth, for all harmonical use, one 
half-note to be interposed. 

106. It is to be considered, that whatsoever virtue is 
in numbers for conducing to concent of notes, is rather 
to be ascribed to the ante-number than to the entire 
namber ; as namely, that the sound retumeth after six 
or after twelve ; so that the seventh or the thirteenth 
is not the matter, but the sixth or the twelfth ; and 
the seventh and the thirteenth are but the limits and 
boundaries of the return. 

107. The concords in music which are perfect or 
semiperfect between the unison and the diapason, are 
the fifth, which is the most perfect ; the third next ; 
and the sixth, which is more harsh : and, as the an- 
cients esteemed, and so do myself and some other yet, 
the fourth, which they call diatessaron.^ As for the 
tenth, twelfth, thirteenth, and so in infinitum^ they be 
but recurrences of the former, viz. of the third, the 
fifth, and the sixth, being an eighth respectively from 
them. 

108. For discords, the second and the seventh are of 
all others the most odious in harmony to the sense ; 



1 Hawkins remarks, '' Hardly any question has been more agitated by 
the modern musicians than thi.«, whether the diatessaron be a concord or a 
discordV " He goes on to quote a passage in favour of its being a concord 
from "a very learned and ingcnious book," cntitied Principles of Music ^ 
^c, by Charles Butler, of Magdalen College, Oxford, 1636. Butler, after 
arguing the question, proceeds thua: " And therefore that honourable sage 
[Lord Verulam], whose general knowledge and judgment in all kind of 
literature is generally applauded by the learned, rejecting their novel 
fancy that reject this ancient concord, professes hirosclf to be of another 
mind,*' — and then quotes the passage in tho text. See Hawkins, Ilist. 
of MusiCy iii. 134. 
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whereof the one is next above the unison, the other 
next ander the diapason, which may shew that har- 
niony reqnireth a competent distance of notes. 

109. In harmony, if there be not a discord to the 
base, it doth not disturb the harmony though there be 
a discord to the higher parts ; so the discord be not of 
the two that are odious ; and therefore the ordinary 
consent of four parts consisteth of an eighth, a fifth, 
and a third to the base ; but that fifth is a fourth 
to the treble, and the third is a sixth. And the 
cause is, for that the base striking more air, doth 
overcome and drown the treble, (unless the discord 
be very odious) ; and so hideth a small imperfection. 
For we see, that in one of the lower strings of a lute, 
there soundeth not the sound of the treble, nor any 
mixed sound, but only the sound of the base. 

110. We have no music of quarter-notes ; ^ and it 
may be they are not capable of harmony ; for we see 
the half-notes themselves do but interpose sometimes. 
Nevertheless we have some slides or relishes of the 
voice or strings, as it were continued without notes 
from one tone to another, rising or falling, which are 
delightful. 

111. The causes of that which is pleasing or ingrate 
to the hearing, may receive hght by that which is 
pleasing or ingrate to the sight. There be two things 
pleasing to the sight, (leaving pictures and shapes 
aside, which are but secondary objects, and please or 
displease but in memory) ; these two are cohurs and 
Order. The pleasing of colour symboliseth with the 
pleasing of any single tone to the ear; but the pleasing 

i The diesis or quarter-note does not enter into our scales, but it did into 
the enharmonic Male of the Greeks. 
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of orrlcirr doth nymhnWnc. with harmmiy. And there- 
fore wo nee in garden-kncrtM, and thc frct» of hoiise«^ 
and all eqtial and well anffworing fignrcs, (as globen, 
pyramid», conwi, cylindor», &c.,) how they plcjano ; 
whercaM nnequal figiirc» arc fjnt disformiticM« And 
both ihcna fhnnxircn^ that of thc cjyo, and that of the 
car, arc bnt tlic «•ffcct» f/f cqnality, gocid proportimi, 
or corro«pondcncc ; »o that (oiit of qnc«tion) cqnality 
and c!rnT(?«pondcncc arc thc cause« of harmony. Bnt 
to find thc proporticm of that rorrcspondcncc, w morc 
ab^tniMc ; whercof notwith«tanding wo «hall »peak 
«omcwhat (whcn wc handle t^mc») in thc gencral 
inqniry (if noundn, 

112. Tone» arc not «o apt altogcthcr to procnre 
nleqi m mm(3 othcr »onnd« ; m thc wind, the pnrling 
of watcr, hinnming of b(jc«, a «wcct voicc f/f onc that 
rcadcth, &c. Thc caiwc whercof i», for that tone««, 
bcran«c thcy are cqnal and »lidc not, do more «trikc 
and crcct thc »cn»c than thc othcr. And ovcr- 
mnch attention hindcn?th «Iccp. 

118. Thcrc Ix? in mn«ic ccrtain figurc« or tropc« ; 
almoMt agrc^jing with thc fignrc« c/f rhct^iric, and with 
the ttflf'cction« of tluj rnind, and othcr wmnen, Fir«t, 
thc divinion and quavmng, which pleaHC no miich in 
mn«ic, havc an agrcifincynt with the glitt^.Ting of light; 
an tlic fnoon-lK?amH playing upon a wavc. Again, 
thc falling from a di«cord to a concord, which maketh 
grcat HvrcHncnn in nnwic, hath an agrc^micnt with thc 
aflfcction«, which arc rcinte^grat/^jd t<; thc Ixfttcr aftcr 
mnnc dinlikc« ; it agrc^jth al«o with the tast^j, which in 
«oon gliitt(5<l with that which in «wtjct alonc. The «lid- 
ing from thc clo«c or cadencc, hath an agrccmcnt with 
thc fignrc in rhctoric which thcy call j/rceier expeetO' 
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tum ; for there is a pleasure even ^ in being deceived: 
The reports and fiiges have an agreement with the 
figures in rhetoric of repetition and traduction. The 
tripla's, and changing of times, have an agreement 
with the changes of motions ; as when galliard time 
and measure time are in the medley of one dance.^ 

114. It hath been anciently held and observed, that 
the sense of hearing and the kinds of music have most 
Operation upon manners ; as to encourage men and 
make them wariike ; to make them soft and effemi- 
nate ; to make them grave ; to make them light ; to- 
make them gentle and inclined to pity, &e. The cause 
is, for that the sense of hearing striketh the spirits- 
more immediately than the other senses, and more 
incorporeally than the smelling. For the sight, taste,, 
and feeling, have their organs not of so present and im- 
mediate access to the spirits, as the hearing hath. And 
as for the smelling, (which indeed worketh also imme- 
diately upon the spirits, and is forcible while the object 
remaineth,) it is with a communication of the breath 
or vapour of the object odorate ; but harmony, enter- 
ing easily, and mingling not at all, and Coming with a 
manifest motion, doth by custom of often affecting the 
spirits and putting them into one kind of posture, alter 
not a little the nature of the spirits, even when the ob- 
ject is removed. And therefore we see that tunes and 
airs, even in their own nature, have in themselves some 
affinity with the afFections : as there be merry tunes, 
doleful tunes, solemn tunes ; tunes inclining men 's 
minds to pity ; warlike tunes, &c. So as it is no mar- 

1 So in the origin^ ; a mistake probably for ev&r, — J. 8, 

2 Compare this passage with the [De Augmenäs^ iii. 1. and the corre- 
sponding passage in the] AdvancemerU of Leaming, 
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vel if they alter the spirits, considering that tunes have 
a predisposition to the motion of the spirits in them- 
selves. Butxjet it hath been noted, that though thia 
variety of tunes doth dispose the spirits to variety.of 
passions conform unto them, yet generally music feed- 
eth that disposition of the spirits which it findeth. We 
see also that several airs and tunes do please several 
nations and persons, according to the sympathy they 
have with their spirits. 

JElxperimente in consort touching sounda; andfirst toueh- 
ing the nullity and entity of aounds. 

Perspective hath been with some diligence in- 
quired ; and so hath the nature of sounds, in some 
8ort, as far as concerneth music. But the nature of 
sounds in general hath been superficially observed. 
It is one of the subtilest pieces of nature. And 
besides, I practise as I do advise ; which is, after 
long inquiry of things immerse in matter, to inter- 
pose some subject which is immateriate, or less ma- 
teriate ; such as this of sounds ; to the end that the 
intellect may be rectified, and become not partial. 

115. It 18 first to be considered, what great motions 
there are in nature which pass without sound or noise. 
The heavens tum about in a most rapid motion, with- 
out noise to us perceived ; though in some dreams they 
have been said to mako an excellcnt music. So the 
motions of the comets, and fiery meteors (as " Stella 
cadens," &c.) yield no noise. And if it be thought 
that it is the greatness of distance from us, whereby the 
sound cannot be heard ; we see that lightnings and 
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comscations, which are near at liand, yield no sound 
neither. And yet in all these there is a percussion and 
division of the air. . The winds in the upper region 
(which move the clouds above, which we call the rack^ 
and are not perceived below,) pass without noise. The 
lower winds in a piain, except they be strong, make no 
noise ; but amongst trees, the noise of such winds will 
be perceived. And the winds (generally) when they 
make a noise, do ever make it unequally, rising and 
falling, and sometimes (when they are vehement) 
trembling at the height of their blast Rain or hail 
felling (though vehemently) yieldeth no noise in pass- 
ing through the air, tili it fall upon the ground, water, 
houses, or the like. Water in a river (though a swift 
stream) is not heard in the Channel, but runneth in 
silence, if it be of any depth ; but the very stream 
upon shallows, of gravel or pebble, will be heard. 
And waters, when they beat upon the shore, or are 
straitened (as in the falls of bridges), or are dashed 
against themselves by winds, give a roaring noise. 
Any piece of timber or hard body, being thrust for- 
wards by another body contiguous without knocking, 
giveth no noise. And so bodies in weighing one upon 
another, though the upper body press the lower body 
down, make no noise. So the motion in the minute 
parts of any solid body (which is the principal cause 
of violent motion, though unobserved,) passeth without 
sound ; for that sound that is heard sometimes, is pro- 
duced only by the breaking of the air, and not by the 
impulsion of the parts. So it is manifest that where 
the anterior body giveth way as fast as the posterior 
cometh on, it maketh no noise, be the motion never so 
great or swift. 
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116. Air open, and at large, maketh no noise, except 
it be sharply percussed ; as in tlie sound of a string, 
wherc air is percussed by a hard and stifF body, and 
with a sharp loose ; for if the string be not strained, it 
maketh no noise. But where the air is pent and strait- 
ened, there breath or other blowing, (which carry but 
a gentlo percussion) suffice to create sound ; as in pipes 
and wind-instrumcnts. But then you must note, that 
in recorders, which go with a gentle breath, the con- 
cave of the pipe, were it not for the fipple that strait- 
eneth the air (much more than the simple coneave), 
would yield no sound. For as for other wind-instru- 
ments, they require a forcible breath ; as trumpets, 
cornets, hunters' horns, &c., which appeareth by the 
blown cheeks of him that windeth them. Organs also 
are blown with a strong wind by the bellows. And 
note again, that some kind of wind-instruments are 
blown at a small hole in the side, which straiteneth the 
breatli at the first entrance ; the rather, in respect of 
their traverse and stop above the hole, which perform- 
eth the fipple's part ; as it is seen in flutes and fifes, 
wliich will not give sound by a blast at the end, as re- 
corders &c. do. Likewise in all whistling, you con- 
tract tlie mouth ; and to make it more sharp, men 
sometimes use their fingen But in open air, if you 
throw a stone or a dart, they give no sound ; no more 
do bullets, except they happen to be a little hollowed 
in the casting ; which hollowness penneth the air : nor 
yet arrows, except they be ruffled in their feathers, 
which likewise penneth the air. As for small whistles, 
or shepherds' oaten pipes, they give a sound because 
of their extreme slenderness, whereby the air is more 
pent than in a wider pipe. Again, the voices of men 
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and living creatures pass through the throat, which 
penneth the breatb. As for tbe Jews-barp, it i» a 
sliaq) percussion ; and besides batb tbe advantage of 
penning tbe air in tbe montb. 

117. Solid bodies, if tbey be very softly percnssed, 
give no sonnd ; as .wben a man treadetb very softly 
upon boards. So cbests or doors in fair weatber, wben 
tbey open easily, give no sonnd. And cart-wbeels 
sqneak not wben tbey are liqnored. 

118. Tbe flame of tapers or candles, tbongb it be a 
swift motion and breaketb tbe air, yet passetb witbout 
sonnd. Air in ovens, tbongb (no doubt) it dotb (as 
it were) boil and dilate itself, and is repercussed, yet it 
is witbont noise. 

119. Flame percnssed by air givetb a noise ; as in 
blowing of tbe fire by bellows ; greater tban if tbe bel- 
lows sbould blow npon tbe air itself. And so likewise 
flame percussing tbe air strongly (as wben flame sud- 
denly taketb and openetb) givetb a noise ; so great 
flames, wbile tbe one impelletb tbe otber, give a bel- 
lowing sonnd. 

120. Tbere is a conceit runnetb abroad, tbat tbere 
sbonld be a wbite powder, wbieb will disebarge a piece 
witbout noise ; wbicb is a dangerous experiment, if it 
sbonld be tnie : for it may cause secret murders. But 
it seemetb to me unpossible ; for if tbe air peiit be 
driven fortb and strike tbe air open, it will certainly 
make a noise. As for tbe wbite powder, (if any sucb 
tbing be, tbat may extinguisb or dead tbe noise,) it is 
like to be a mixture of petre and snipbnr, witbont coal. 
For petre alone will not take fire. And if any man 
tbink tbat tbe sonnd may be extinguisbed or deaded 
by discbarging tbe pent air before it cometb to tbe 
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month (if iho pieco and U) ihe opim air, that h not 
prolmbl» ; for it will mako mor« clividcd MotincU : an ff 
you uhrmld makc a crtm barrd hol low tliroui^h ihe 
l>arrd of a pitfo«;, it may Iw it woiild girc iMJvenil 
«ooncU, iKith at thc nnm and tho mde^. Btit I con- 
cciv« timt if it w«r« pwwblcj tr> bring to paiw that there 
»honld b« no air fxjnt at tho mouth of thc piccc, th« 
bullet might fly with wnall or no noirn?. For tirnt^ it in 
Ci^ain th(fr« In no noino in tho ]Htrcmnum of tho flam^ 
tip<m tho Imllot. Noxt, tho bullot in jrtorcing throtigh 
tho air niak($th no noi^o ; aM hath l)0C5n iiai<l« And 
thon, if therc bo no pent air that Mtrikoth npon (tpen 
air, thoro in no canna of nolm ; and yot tho flying of 
tiM? bullet will not bo Htayod. F<;r that inotion (a» 
hath b(!mi oft »aid) w in tho ]mriii rtf tho bullot, and 
not in tho air. Ho m frial mmt bo niailo \rf taking 
ntjtnf^ Httifill oonoavo rH' niotal, no rnoro than yon moan 
U) fill with powdor, and laying tlirt bnllot in tho rnrmth 
r>f it, half out in tho opcn air. 

121. I hoard it affirrmwl liy a man that wa« a groat 
doaloT in «ocrotM, but ho wan but vaiu, that thoro wnn 
a ooUMpiraoy Cwhioh hirn»olf hindered^ to havo killod 
Quoon Mary, niMtijr to Qu<*mi Klizfil^fth, by a burning- 
gla««, wlum »ho walkod in Ht. Jarno»*« Park, from thc 
loa^i» of tho hmi»o. Hut thtw niuoh (no doubt) in 
trur? ; that if btjmirig-gla»>wt» oould bo brought to a 
groat »trougth (tm thoy talk gonorally of buming- 
ghwHOH that an? ablo U> burn a uavy*; tho p<frrfu»«ion 
of tho air alour? by »uch a buniing-glan» would rnako 
no rioiw! ; no moro than i» founrl in oorun^ration» and 
lightuing» without thundor». 

* TUa niory of ArtUUrtMim'n Hnruin^( ihtt iUtmMt fl««t, rnniit tm tto ^w#4 
fmttninUou. TliM nuiUmH\ttn «r« <'oll<!w;t<Kl by lVyr«r<l \u «rt npf^ndin W 
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122. 1 snppose that impression of the air with sonnds 
asketh a time to be conveyed to the sense, as well as 
the impression of species visible ; or eise thej will not 
be heard. And therefore, as the bullet moveth so 
swift that it is invisible, so the same swiftness of mo- 
tion maketh it inaudible : for we see that the appre- 
hension of the eye is quieker than that of the ear. 

123. All eruptions of air, though small and slight, 
give an entity of sound ; which we call craekling, puff- 
ing, spitting, &c., as in bay-salt, and bay-leaves, cast 
into the fire : so in ehestnuts, when they leap forth of 
the ashes ; so in green wood laid upon the fire, espe- 
cially roots ; so in candles, that spit flame if they be 
wet ; so in rasping, sneezing, &c. ; so in a rose-leaf 
gathered together into the fashion of a purse, and 
broken upon the forehead or back of the band, as 
children use. 

Experiments in consort touching production^ conserva- 
tion^ and delation of sounds ; and the office of the air 
therein. 

124. The cause given of sound, that it should be an 
elision of the air (whereby, if they mean anything, 
they mean a cutting or dividing, or eise an attenuat- 
ing of the air) is but a term of ignorance ; and the 
notion ^ is but a catch of the wit upon a few instances ; 
as the manner is in the philosophy received. And it 
is common with men, that if they have gotten a pretty 
expression by a word of art, that expression goeth cur- 
rent, though it be empty of matter. This conceit of 
elision appeareth most manifestly to be false, in that 
the sound of a bell, string, or the like, continueth 

1 MoUon in the original. — J. 8. 
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melting some time after the percussion ; but ceaseth 
straightways, if the bell or string be touched and 
stayed ; whereas, if it were the elision of the air that 
made the sound, it could not be that the touch of the 
bell or string should extinguish so suddenly that motion 
caused by the elision of the air. This appeareth yet 
more raanifestly by chiming with a hammer upon the 
outside of a bell : for the sound will be according to 
the iiiward concave of the bell : whereas the elision or 
attenuation of the air cannot be but only between the 
hammer and the outside of the bell. So again, if it 
were an elision, a broad hammer, and a bodkin, strack 
upon metal, would give a diverse tone, as well as a 
diverse loudness : but they do not so : for though the 
sound of the one be louder, and of the other softer, 
yet the tone is the same. Besides, in echoes, (whereof 
some are as loud as the original voice,) there is no new 
elision, but a repercussion only. But that which con- 
vinceth it most of all is, that sounds are generated 
where there is no air at all. But these and the like 
conceits, when men have cleared tlieir understanding 
by the light of experience, will scatter and break up 
like a mist. 

125. It is certain that sound is not produced at the 
first, but with some local motion of the air, or flame, 
or some otlier medium ; nor vet without some resist- 
ance, eithcr in the air or the body porcussed. For if 
there be a mere yielding or cession, it produceth no 
sound ; as liath been said. And therein sounds differ 
from light or colours ; which i)ass through the air, or 
other bodies, without any local motion of the air ; 
eitlier at tlie first or after. But you must atten- 
tively distinguish between the local motion of the air 
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(which IS but vehicvlvm causce^ a carrier of the sonnds} 
and the sonnds theraselves conveyed in the air. For 
as to the former, we see manifestly that no sound is 
produced (no not by air itself against other air, as in 
Organs, &c.) but with a perceptible blast of the air ; 
and with some resistance of the air stmcken. For 
even all speech (which is one of the gentlest motions 
of air) is with expulsion of a little breath. And all 
pipes have a blast, as well as a sound. We see also 
manifestly that sounds are carried with wind ; and 
therefore sounds will be heard further with the wind 
than against the wind ; and likewise do rise and fall 
with the intension or remission of the wind. But for 
the impression of the sound, it is quite another thing, 
and is utterly without any local motion of the air, per- 
ceptible ; and in that resembleth the species visible : 
for after a man hath lured, or a bell is rung, we can- 
not discern any perceptible motion at all in the air 
along as the sound goeth ; but only at the first. 
Neither doth the wind (as far as it carrieth a voice) 
with the motion thereof confound any of the delicate 
and articulate figurations of the air, in variety of 
words. And if a man speak a good loudness against 
the flame of a candle, it will not make it tremble 
much ; though most when those letters are pronounced 
which contract the mouth ; as F, S, V, and some 
others. But gentle breathing, or blowing without 
speaking, will move the candle far more. And it is 
the more probable that soimd is without any local 
motion of the air, because as it differeth from the sight 
in that it needeth a local motion of the air at first, so 
it paralleletli in so many other things with the sight 
and radiation of things invisible ; which (without all 
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qucfition) indtice no local motion in tho air, as hath 
becn Makl. 

126. Novortliolewi it in tnio, that tipon tho noi»e 
of tliundor, and great ordnanct?, gla«» window« will 
»hako ; and finhcji aro tlionght to bo fraycd with tho 
tnotlon catiftcd hy noiMc lipon tho watcr.^ But thcso 
(^ücts are from tho local motion of tho air which in a 
concomitant of tho »otind (as hath boon said), and not 
from tho sound. 

127. It hath boon anciontly rcportod,* and in »tili 
rocoivod, that oxtromo applanso» and »hotiting of pco- 
plo asm5mblod in grcat multitudos, havo «o rarificd and 
brokon tho air, tliat bird» flying ovor havo fallen down, 
tho air boing not ablo to »iipport thom. And it i» bo- 
lievod by »omo, that grcat ringing of bell» in popnlou« 
citio» hath chanod away thnndor, and alno dissipatod 
pestilont air : all which may bo also from tho concus- 
»ion of tho air, and not from tho sound. 

1 28. A \(5ry groat soiind, near band, hath struckcn 
many doaf ; and at tlio instant thcy havo foiind, as it 
woro, tho broaking (rf'a skin of parchinont in thoir oar : 
and mysolf standing noar ono that lurod ^ loiid and shrill, 
had snddonly an offonco, as if somowhat liad brokon or 
lH5cn (lislocaU^d in my oar ; and iinmediatoly aftor a 
lond ringing (not an ordinary singing or hissing, biit 
far londcr and diflforing) so as I fonrcd somo doafnoss. 
But aftor sonu! lialf rpiartor of an honr it vanisliod. 

1 Himllflrly it Unn hcf^n obBervcd thnt (Dwliftr^o of nriWhTy Im injiirioufi 

a l'liit/inli in FlAIni^ill^ p. Hltr. 

• To \uTf) is propfirly to lirin^ tlif< fnlcon htuk hy f«)iow)n^ hiin fho Itirp, 
An imit/ifion of n f»in1, t»>mcihn*'n trnit^/l wif.li a pirr« of /IfÄli; wcondflrily, 
AA in thf! i<'xt, to hri/iK bim )mvk hy wliiAtlin^. //firr, in Frfincli Uurre And 
toirrf^ in prim/irily hrimf tli« ihomff Ut wliicli tlio ffllcon is Attached. Hea 
MenagB in roc. 
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Tliis effect may be bruly referred unto the sound : for 
(as is commonly received) an over-potent object doth 
destroy tlie sense; and spiritual species (botli visible 
and audible) will work upon the sensories, tliough they 
move not any other body. 

129. In delation of sounds, the inclosure of them 
preserveth tliem, and causeth them to be heard fur- 
ther. And we find in rolls of parchment or trunks,' 
the mouth being laid to the one end of the roll of 
parchment or trunk, and the ear to the other, the- 
sound is heard much further than in the open air* 
The cause is, for that the sound spendeth and is dissi- 
pated in the open air ; but in such concaves it is con- 
served and contracted. So also in a piece of ordnance, 
if you speak in the touch-hole, and another lay his ear 
to the mouth of the piece, the sound passeth, and is far 
better heard, than in the open air. 

130. It is fiirther to be considered, how it provetb 
and worketh when the sound is not inclosed all the 
length of his way, but passeth partly through open 
air ; as where you speak some distance from a trunk ; 
or Avhere the ear is some distance from the trunk at the 
other end ; or where both mouth and ear are distant 
from the trunk. And it is tried, that in a long trunk 
of some eight or ten foot, the sound is holpen, though 
both the mouth and the ear be a handful or more from 
the ends of the trunk; and somewhat more holpen, 
when the ear of the hearer is near, than when the 
mouth of the Speaker. And it is certain that the 
voice is better heard in a Chamber from abroad, than 
abroad from within the Chamber. 

1 It 18 worth notice tbat telescopes were at first called "trunks; " as for 
instance by Ilarriott. 

VOL. IV. 16 



242 NATURAL HISTORY. 

131. As the inclosure that is round about and entire, 
preserveth the sound ; so doth a semi-concave, thongh 
in a less degi'ee. And therefore, if you divide a trank 
Qir a cane into two, and one speak at the one end, and 
yon lay your ear at the other, it will carry the voice 
further than in the air at large. Nay further, if it be 
not a fiill semi-concave, but if you do the like upon the 
mast of a ship, or a long pole, or a piece of ordnance, 
(though one speak upon the surface of the ordnance, 
and not at any of the bores,) the voice will be heard 
further than in the air at large. 

132. It would be tried, how, and with what pro- 
portion of disadvantage, the voice will be carried in 
an hörn, which is a line arched ; or in a trumpet, 
which is a line retorted ; or in some pipe that were 
sinuous. 

133. It is certain (howsoever it cross the received 
opinion) that sounds may be created without air, 
though air be the most favourable deferent of sounds. 
Take a vessel of water, and knap a pair of tongs some 
depth within the water, and you shall hear the sound 
of the tongs well, and not much diminished ; and yet 
there is no air at all present. 

134. Take one vessel of silver, and another of wood; 
and fill each of them füll of water ; and then knap 
the tongs together, as before, about an handful from 
the bottom ; and you shall find the sound much more 
resounding from the vessel of silver, than from that of 
wood ; and yet if there be no water in the vessel, so 
that you knap the tongs in the air, you shall find no 
difference between the silver and the wooden vessel. 
Whereby, beside the main point of creating sound 
without air, you may collect two things : the one, that 
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the soand communicateth with the bottom of the ves- 
sel ; the otlicr, tliat sucli a communication passeth far 
better through water than air. 

135. Strike any hard bodies togethcr in the midst 
of a flamc ; and you shall liear the sound with little 
difference from the sound in the air. 

136. The pneumatical part, which is in all tangible 
bodies, and hath some affin ity with the air, performeth 
in some degree the parts of the air; as when you 
knock upon an empty barrel, the sound is in part 
created by tlie air on the outside, and in part by the 
air in the inside ; for the sound will be greater or 
lesser, as the barrel is more empty or more füll ; but 
yet the sound participateth also with the spirit in the 
wockI, through which it passeth, from the outside to 
the inside. And so it cometh to pass in the chiming 
of bells on the outside ; where also the sound passeth 
to the inside. And a numbcr of other like instances, 
whereof we shall siK'ak more when we handle the 
communication of sounds. 

137. It were extreme grossness to think (as we 
have partly touched before) that the sound in strings 
is made or produced between the band and the string, 
or the quill and the string, or the bow and the 
string, for those are but vehicula motuts^ passages to 
the creation of the sound ; the sound being produced 
between the string and the air ; and that not by any 
impulsion of the air from the first motion of the string, 
but by the return or result of the string, which was 
strained by the touch, to bis former place ; which 
motion of result is quick and sharp ; whereas the first 
motion is soft and dull. So the bow tortureth the 
string continually, and thereby holdeth it in a con- 
tinual trepidation. 
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Experiment» in consart touching the magnitude and ex- 

ility and damps of sound, 

138. Take a trunk, and let one whistle at the one 
end, and hold your ear to the other, and you shall find 
the sound strike so sharp as you can scarce endure it. 
The cause is, for that sound diffuseth itself in round, 
and so spendeth itself ; but if the sound, which would 
scatter in open air, be made to go all into a canal, it 
must needs give greater force to the sound. And so 
you may note that inclosures do not only preserve 
sound, but also increase and sharpen it. 

139. A hunter's hom being greater at one end than 
at the other, doth increase the sound more than if the 
hörn were all of an equal bore. The cause is, for that 
the air and sound being first contracted at the lesser 
end, and afterwards having more room to spread at the 
greater end, do dilate themselves ; and in Coming out 
strike more air ; whereby the sound is the greater and 
baser. And even hunters' homs, which are sometimes 
made straight and not oblique, are ever greater at 
the lower end. It would be tried also in pipes, being 
made far larger at the lower end ; or being made with 
a belly towards the lower end, and then issuing into 
a straight concave again. 

140. There is in St. James's Fields a conduit of 
brick, unto which joineth a low vault ; and at the 
end of that a round house of stone ; and in the brick 
conduit there is a window ; and in the round house 
a slit or rift of some little breadth ; if you cry out 
in the rift, it will make a fearful roaring at the 
window.^ The cause is the same with the former ; 

1 Mr. Timbs, in his CuriosUies of Londorij refers to this passagej and 
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for that all concaves that proceed from more narrow 
to more broad, do amplify the sound at the Coming 
out. 

141. Hawks' bells, that have holes in the sides, give 
a greater ring, than if the pellet did strike upon brass 
in the open air. The cause is the same with the first 
instance of the trunk ; namely, for that the sound in- 
closed with the sides of the bell cometh forth at the 
holes unspent and more strong. 

142. In drums, the closeness round about, that pre- 
serveth the sound from dispersing, maketh the noise 
come forth at the drum-hole far more loud and strong 
than if you should strike upon the like skin extended 
in the open air. The cause is the same with the two 
precedent. 

143. Sounds are better heard, and further off, in an 
evening or in the night, than at the noon or in the 
day. The cause is, for that in the day, when the air 
is more thin, no doubt, the sound pierceth better ; but 
when the air is more thick, as in the night, the sound 
spendeth and spreadeth abroad less : and so it is a de- 
gree of inclosure. As for the night, it is true also that 
the general silence helpeth. 

144. There be two kinds of reflexions of sounds ; 
the one at distance, which is the echo ; wherein the 
original is heard distinctly, and the reflexion also dis^ 
tinctly ; of which we shall speak hereafter : the other 
in concurrence ; when the sound reflecting (the re- 
flexion being near at band) retumeth immediately 
upon the original, and so iterateth it not, but ampli- 
fieth it. Therefore we see that music upon the water 

fttates that the conduit in question stood near the spot now occupied by 
the Statue of William III. in the garden of St James's Sc^uas^ 
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soundeth more ; and so likewise music is better in 
Chambers wainscotted than hanged. 

145. The strings of a lute, or viol, or virginals, do 
give a far greater sound, by reason of the knot, and 
board, and concave underneath, than if there were 
nothing but only the flat of a board, without that 
hollow and knot, to let in the upper air into the 
lower. The cause is, the communication of the Up- 
per air with the lower, and penning of both from 
expence or dispersing. 

146. An Irish harp hath open air on both sides of 
the strings : and it hath the concave or belly not along 
the strings, but at the end of the strings. It maketh 
a more resounding sound than a bandora, orpharion, or 
cittem,^ which have likewise wire-strings. I judge the 
cause to be, for that open air on both sides helpeth, so 
that there be a concave ; which is therefore best placed 
at the end. 

147. In a virginal, when the lid is down, it maketh 
a more exile sound than when the lid is open. The 
cause is, for that all shutting in of air, where there is 
no competent vent, dampeth the sound : which main- 
taineth likewise the former instance ; for the belly of 
the lute or viol doth pen the air somewhat. 

148. There is a church at Gloucester, (and, as I 
have heard, the like is in some other places), where 
if you speak against a wall softly, another shall hear 
your voice better a good way off, than near at band. 
Inquire more particularly of the frame of that place. 
I suppose there is some vault, or hollow, or isle,^ be- 

1 The cittern and the lute are probably the same instrument. See 
Hawkins's Ilist. of Music, iii. 162. ; and for the bandora and orpharion, 
iü. 344. 

3 So in the original. I suppose aüU is meant. — J. 8. 
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hind the wall, and some passage to it towards the 
further end of that wall against wliich you speak ; so 
as the voice of hirn that speaketh slideth along the 
wall, and then entereth at some passage, and commu- 
nicateth with the air of the hoUow ; for it is preserved 
somewhat by the piain wall ; but that is too weak to 
give a Süund audible, tili it hath communicated with 
the back air.^ 

149. Strike upon a bow-string, and lay the hörn of 
the bow near your ear, and it will increase the sound, 
and make a degree of a tone. The cause is, for that 
the sensory, by reason of the close holding, is per- 
cussed before the air disperseth. The Hke is, if you 
hold the hörn bctwixt your teeth : but that Ls a piain 
delation of the sound ; from the teeth to the instru- 
raent of hearing ; for there is a grcat intercourse be- 
tween those two parts ; as appeareth by this, that a 
harsh grating tune setteth the teeth on edge. The 
like falleth out, if the hörn of the bow be put upon 
the temj)les ; but that is but the slide of the sound 
from thence to the ear. 

150. If you takc a rod of iron or brass, and hold the 
one end to your ear, and strike upon the other, it mak- 
eth a far grcater sound than the like stroke upon the 
rod not so made contiguous to the ear. By which, and 
by some other instances that have been partly touched, 
it should appcar, that sounds do not only slide upon 
the surface of a smooth body, but do also communicate 
with the spirits that are in the pores of the body. 

151. I remember in Trinity College in Cambridge, 

^ The church rcferred to is the cathedral, and the length of the gal- 
l^ry i8 Said to be twenty-five yards. See Budder, History of Glaucetter- 
thirCf p. 178. 
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tliore was an upper clmmberf whicb being thought 
wcak in tho roof* of it, wa« supportcd by a pillar of 
iron of thu bigneH» of ono*H arm, in tbe midst of tho 
Chamber ; wbieh if you liad »truck, it would muke a 
littlü fkt noiso in th(! room wliero it wa« »tmck, but it 
would makü a great bomb in the chambor benuath.^ 

152. The sound which in mado by buekets in a well, 
when tlioy toiu*h upon the water, or when they Htrike 
upon the Hide of the well, or when two buekets dash 
the one against the other ; these sounds are dee]>er and 
fuller than if the like pereussion were made in the open 
air. The cause is, the penning and inelosure of the air 
in the eoncave of the well. 

158. Barrels plaeed in a room under the floor of a 
ehamber, make all noises in the same Chamber more 
füll and resounding. 

So that there be five ways (in general) of majora- 
tion in sounds : inelosure simple ; inelosure with dil- 
atation ; eonmmnieation ; reflexion concurrent ; and 
approa(;h to the sonsory. 

154. For exility of the voiee or other sounds ; it is 
eertain that the voice doth pass thmugli solid and hard 
bodies, if they be not too thi(!k ; and through water, 
whieli is ükciwise a vt»ry elose body, and such an one as 
lettetli not in air. But then the voice, or other sound, 
is redueed by such jwissage to a great weakness or exil- 

^ Mr. Ivllcthtoii, ftillow afid nUtwurd of th« collo^«, wh« U probuhly an 
convurHÄiit willi iu liintory an any tiHüiilHir ni' lim pn;MüMt horjjjty, inform» 
iiitt ihttt iiothiiiK in knowti of tlÜN cliutnlxtr, und tlmt Im Im tlicrcforu diu- 
]H}Wi\ ti) hidiisvi! tlmt it formod pari of th« liuildin^N n^ntovfid In tho Amt 
yimrn of th« 17Ui Century, in ord«r to mm\a room for wlmt in now tliß 014 
Court. 
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ity. If therefore you stop the holes of a hawk's bell, 
it will make no ring, but a flat noise or rattle. And 
80 doth the aetites or eagle's-stone, which hath a little 
stone within it.' 

155. And as for water, it is a certain trial : let a 
man go into a bath, and take a pail, and tum the bot- 
tom upward, and carry the mouth of it (even) down 
to the level of the water, and so press it down under 
the water some handful and an half, still keeping it 
even, that it may not tilt on either side, and so the air 
get out : then let him that is in the bath dive with his 
head so far under water, as he may put his head into 
the pail ; and there will come as much air bubbling 
forth, as will make room for his head. Then let him 
speak ; and any that shall stand without shall hear his 
voiee plainly ; but yet made extreme sharp and exile, 
like the voice of puppets : but yet the articulate sounds 
of the words will not be confounded. Note that it may 
be much more handsomely done, if the pail be put over 
the man's head above water, and then he cower down, 
and the pail be pressed down with him. Note that a 
man must kneel or sit, that he may be lower than the 
water. A man would think that the Sicilian poet had 
knowledge of this experiment ; for he saith that Her- 
cules' page, Hylas, went with a water-pot to fill it at a 
pleasant fountain that was near the shore, and that the 
nyniphs of the fountain feil in love with the boy, and 
pulled him under the water, keeping him alive ; and 
that Hercules missing his page, called him by his name 
aloud, that all the shore rang of it ; and that Hylas 
from within the water answered his master, but (that 
which is to the present purpose) with so small and 

1 Pliny, X. 4. 
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exile a voice, as Hercules thought he had been three 
miles ofF, wlien the fountain indeed was fast by.^ 

156. In lutes and Instruments of strings, if you stop 
a string high (whercby it hath less scopc to trcmble) 
the sound is more treble, but yet more dead. 

157. Take two saucers, and strike the edge of the 
one against the bottom of the other, within a pail of 
water ; and you shall find, that as you put tlie saucers 
lower and lower, the sound groweth more flat ; even 
while part of the saucer is above tlie water ; but that 
flatness of sound is joined with a harshness of sound ; 
whicli no doubt is caused by the inequality of the 
sound which cometh from the part of the saucer under 
the water, and from the part above. But when the 
saucer is whoUy under the water, the sound becometh 
more clear, but far more low ; and as if the sound 
came from afar off. 

158. A soft body dampeth the sound much more 
than a liard ; as if a bell hath cloth or silk wTapped 
about it, it deadeth the sound more than if it were 
wood. And therefore in clericals^ the keys are lined ; 
and in Colleges they use to line the tablemcn.^ 

1 Theocrit. Id. xiii. Poisson has shown ä priori that in passing fr,om 
watcr into airtho intcnsity of sound is diniinished in the ratio of 1: 200, and 
vice versa in passing from air into water as 1 : 3000. The exility of tone 
mentioncd in the text is connected with the velocity of propagation, which 
is four tiines as grcat in water as in air. 

2 Johnson suggesta Claricords. But Clerical seenis to be analogous to 
Kegal and Virginal, which are knowu musical instruinents. Luscinius, 
quoted by Ilawkins, I/ist. of Music^ ii. 442., says that the Clavichord or 
clarichord is used by the nuns in convents, and that in order not to disturb 
the sisters in the dormitory, the strings are mufHed with small bits of üne 
woollen cloth. 

* The tablemen are manifestly a part of some musical instrument. The 
önly sense in which the word is commonly used, namely men for playing 
draughts, is irrelevant. 
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159. Trial was made in a recorder^ after these sev- 
eral manners. The bottom of it was set against the 
palm of the band ; stopped with wax round about ; 
set against a damask cushion ; thrust into sand ; into 
ashes ; into water (half an inch under the water) ; 
close to the bottom of a silver basin ; and still the tone 
remained. But the bottom of it was set against a 
woollen carpet ; a lining of plush ; a lock of wool 
(though loosely put in) ; against snow ; and the sound 
of it w^as quite deadcd, and but breath. 

160. Iron hot produceth not so füll a sound as when 
it is cold ; for while it is hot, it appeareth to be more 
soft and less resounding. So likewise warm water, 
when it fallcth, maketh not so füll a sound as cold ; ^ 
and I conceive it is softer, and nearer the nature of 
oil ; for it is more slippeiy, as may be seen in that 
it scowreth better. 

161. Let there be a recorder made with two fipples, 
at each end one : the trunk of it of the length of two 
recorders, and the holes answerable towards each end ; 
and let two play the same lesson upon it, at an unison ; 
and let it be noted whether the sound be confounded, 
or amplified, or dulled. So likewise, let a cross be 
made of two trunks, throughout hollow ; and let two 
speak or sing, the one longways, the other traverse : 
and let two hear at the opposite ends; and note 
whether the sound be confounded, amplified, or dulled. 
Which two instances will also give liglit to the mix- 
ture of Sounds ; whereof we shall speak hereafter. 

162. A hello WS blown in at the hole of a drum, and 
the drum then strucken, maketh the sound a little flat- 
ter, but no other apparcnt alteration. The cause is 

^ The recorder was a kind of flute. > Arist Prob. xi. 10. 
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manifest : partly for tliat it hindereth tho mne of tbe 
sound, and partly for that it maketh the air, baing 
blown together, less moveabla. 

ExpervmmU in comort touching tJte Itmäneaa or »oftne$$ 
of gound»^ and tfteir carriaye at langer or uJmrter di$* 
tance, 

1Ö3. The loudness and ßoftne«« of sounds is a thing 
distinct from the magnitude and exility of sound« ; for 
a ba»e string, though ßoftly strucken, giveth the greater 
sound ; but a treble «tring, if hard ßtrucken, will be 
heard mueh further off. And the cauße is, for that th« 
base string striketh more air ; and the treble les« air, 
but with a ßhar|jer pereussion, 

164, It i* therefore the ßtrength of the pereufisioti, 
that i« a principal cause of the loudne«« or »oftness of 
ßounds ; as in knoc^king harder or softer ; winding of a 
hörn «tronger or weaker ; ringing of u hand-betl Imrder 
or softer, &c,. And the strengtli of this percussion con- 
ßi«teth as nmch or more in the liardnes« of the body 
percussed, as in the force of tlie body pereussing : for 
if you strike against a dotlj, it will give a less sound ; 
if against wood, a greater ; if against metal, yet a 
greater ; and in nietals, if you strike against gold 
(whirli is the more pliant), it giveth the flatter sound ; 
if against silver or hrass, the more ringing sound. As 
fi>r air, wliere it is strongly pent, it mateheth a hard 
body. And therefore we see in discharging of a pie<*e, 
wliat a great noise it maketh. We see also, that the 
elmrge with bullet, or with paper wet and hard stopped, 
or with powdttr alone rammed in hard, maketh no great 
differenee in the loudness of the report. 

lÖö. The sharpness or quicknej« of the percussion is 
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a great cause of the loudness, as well as the strength ; 
as in a whip or wand, if you strike the air with it ; the 
shai'per and quicker you strike it, the louder sound it 
giveth. And in playing upon the lute or virginals, the 
quick stroke or touch is a great life to the sound. The 
cause is, for that the quick striking cutteth the air 
speedily ; whereas the soft striking doth rather beat 
than cut. 

JExperiments in consort touching the communication of 

Sounds. 

The communication of sounds (as in bellies of 
lutes, empty vessels, &c.) hafh been touched oMter 
in the majoration of sounds ; but it is fit also to 
make a title of it apart. 

166. The experiment for greatest demonstration of 
communication of sounds, is the chiming of bells ; 
where if you strike with a hammer upon the upper 
part, and then upon the midst, and tlien upon the 
lower, you shall find the sound to be more treble and 
more base according unto the concave on the inside, 
though the percussion be only on the outside. 

167. When the sound is created between the blast 
of the mouth and the air of the pipe, it hath never- 
theless some communication with the matter of the 
sides of the pipe, and the spirits in tliem contained ; 
for in a pipe or trumpet, of wood and brass, the sound 
will be diverse ; so if the pipe be covered with cloth or 
silk, it will give a diverse sound from that it would do 
of itself ; so if the pipe be a little wet on the inside, it 
will make a differing sound from the same pipe dry. 

168. That sound made witbin water doth communi- 
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cate better with a hard bodj through water, than made 
in air it doth witli air, vide experimentum 134. 

JExperiments in consart touching equality and inequalüy 

of sounda. 

We have spoken before (in the inquisition touch* 
ing music) of musical sounds whereunto there 
may be a concord or discord in two parts ; which 
sounds we call tones; and likewise of immusical 
sounds ; and have given the cause, that the tone 
proceedeth of equality, and the other of inequality. 
And we have also expressed there, what are the 
equal bodies that give tones, and what are the un- 
equal that give none. But now we shall speak of 
such inequality of sounds, as proceedeth not from 
the nature of the bodies themselves, but is acci- 
dental ; either from the roughness or obliquity of 
the passage, or from the doubling of the percutient, 
or from the trepidation of the motion. 

169. A bell, if it have a rift in it, whereby the 
8ound hath not a clear passage, giveth a hoarse and 
jarring sound : so tlie voice of man, when by cold 
taken tlie weasil groweth rugged, and (as we call it) 
furred, becometli hoarse. And in these two instances 
the sounds are ingrate, because they are merely un- 
equal : but if they be unequal in equality, then the 
Hound is grateful, but purling. 

170. All instrumeiits that have either returns, as 
trumpets ; or flexions, as comets ; or are drawn up and 
put from, as saokbuts ; have a purling sound : but the 
recorder or flute, that have none of these inequalities. 
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give a clear sound. Nevertheless, the recorder itself, 
or pipe, moistened a little in the inside, soundeth more 
solemnly, and with a little purling or hissing. Again, 
a wreathed string, such as are in the base strings of 
bandoras, giveth also a purling sound.^ 

171. But a lute-string, if it be merely unequal in 
his parts, giveth a harsh and untuneable sound ; which 
strings we call faUe^ being bigger in one place than in 
another ; and therefore wire strings are never false. 
We see also, that when we try a false lute-string, we 
use to extend it hard between the fingers, and to fiUip 
it ; and if it giveth a double species, it is true ; but if 
it giveth a treble, or more, it is false.^ 

172. Waters, in the noise they make as they run, 
represent to the ear a trembling noise ; and in regals ^ 
(where they have a pipe they call the nightingale-pipe, 
which containeth water) the sound hath a continual 
trembling : and children have also little things they 
call cocks, which have water in them ; and when they 
blow or whistle in them, they yield a trembling noise ; 
which trembling of water hath an aflSnity with the 
letter L. All which inequalities of trepidation are 
rather pleasant than otherwise. 

173. All base notes, or very treble notes, give an 
asper sound ; for that the base striketh more air, than 

1 The varying sounds of the kettle suggested a curious fancy to the 
Finns. According to them the confusion of tongues was caused by a 
kettle which came down from heaven, and from the varying noises of 
which each family learnt a different language. V. Grimm on the Origin 
of Language. 

2 Bacon took this from Le Roy 's Instruction departir toute Musique, ^c, 
of which an English translation was published in 1574. See Hawkins's 
History of Music^ iii. 166. 

* See for some account of this instrument, Hawkins's Ilist. ofMusiCj 
ii. 448. 
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it can well strike equallj ; and the treble cuttetb the 
air so sliarp, as it returneth too swift to make the 
sound equal: and tliercfore a mean or tenor is the 
sweetest part. 

174. We know nothing that can at plcasure make 
a musical or immusical sound by voluntary motion, 
but thü voicü of man and birds. The cause is (no 
doubt) in the weasil or windpipe (which we call 
Oipera arteria ^), which being well extcnded, gathereth 
equality; as a bladder that is wrinkled, if it be ex- 
tended, becometh smooth. The extension is alwajs 
more in tones than in speech : therefore the inward 
voice or whisper can never give a tone. And in sing- 
ing, there is manifestly a greater working and labour 
of the throat, than in speaking ; as appeareth in the 
thrusting out or drawing in of the chin, when we 
sing. 

175. The humming of bees is an unequal buzzing, 
and is conceived by some of the ancients not to come 
forth at their mouth, but to be an inward sound ; ^ but 
(it may be) it is neither ; but from the motion of their 
wings : for it is not bcard but when they stir. 

176. All metals quenched in water give a sibilation 

1 Thi« name for the irindpipe, and it» Greck equivalcnt rpaxela, owe 
their origin to the theory according to which all the arterie» are air-veMeli. 
It i» worthy of noticc that Arintotlo usch tfic word upTT/pla to donote the 
windpip« cxcIuMvcly, applying <l>Xi\}j to vciiifiand artcrie« indifcriminatoly. 
He was not howcvcr unawaro that therc in a material differencc in the 
«tructurc of the two classes of blood-veHKel». 

2 AriMt. HiHt. An. iv. 9., and Pliny, xi. 112. That the huinming sound 
emitted by mnny innects ih not due to the motion of their wing«, appean» 
according to Hurnieiftter'fl experimcnt« to be certain, an it continues afler 
the wing» are out off, though with a changc of note. IJi» theory i» that it 
IN cauxed merely by breathing through the thoracic air-holoH an the infteci 
does when on the wing — the breathing going on silently while it is at rest 
through the abdominal air-holes. Y. Taylor, Scientific Memoirs, i. 877. 
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or hissing sound (which hath an aflSnity with the let- 
ter Z) ; notwithstanding the sound be created between 
the water or vapour and the air. Seething also, if 
there be but small störe of water in a vessel, giveth a 
hissing sound ; but boiiing in a füll vessel giveth a 
bubbling sound, drawing somewhat near to tlie cocks 
used by children. 

177. Trial would be made, whethei the inequality 
or interchange of the medium will not produce an in- 
equality of sound ; as if three bells were made one 
within another, and air betwixt each, and then the 
outermost bell were chimed with a hammer ; how the 
sound would difFer from a simple bell. So likewise^ 
take a plate of brass and a plank of wood, and join 
them close together, and knock upon one of them, and 
see if they do not give an unequal sound. So make 
two or three partitions of wood in a hogshead, with- 
holes or knots in them; and mark the difference of 
their sound from the sound of an hogshead without 
such partitions. 

Experiments in consort touching the more treble and 
the more hose tones^ or muaicäl sounds. 

178. It is evident, that the percussion of the greater 
quantity of air causeth the baser sound, and the less 
quantity the more treble sound. The percussion of 
the greater quantity of air is produced by the greatness 
of the body percussing ; by the latitude of the concave 
by which the sound passeth ; and by the longitude of 
the same concave. Therefore we see that a base string 
is greater than a treble; a base pipe hath a greater 
bore than a treble ; and in pipes and the like, the lower 
the note-holes be, and the further off from the raovjAJx 

VOL. IV. 17 
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(if tho pipc, the inoro ba»e fiound tliey yield ; and the 
nearer tho mouth, the more treblc. Nay morc, if you 
fftrike an ontire br^dy^ an an andiron of bra»», at the 
top, it maketh a moro treblc sound ; and at the bottotn 
a baner. 

179. It in al«o evidt»nt, that the «harper or quicker 
per(!Uffffion of air (rauneth the rnore treblc »mind ; and 
the «lower or heavier, the more ba«e sound. Ho we 
»ec in »tring» : the more they are wound np and 
>9traincd, (and thereljy give a more quick start-ljack,) 
the more treble in the »ound ; and the »lackcr they are, 
or lesH wcnmd up, the ba^er in the Mound. And there- 
fore a biggc?r string more ntrained, and a lesser string 
]enn »traincd, may fall into the namc tone. 

180. Childrcn, women, eunuch», have morc »mall 
and »hrill voice« than men.* The rvnnon i«, not for 
that men have greater heat, wliic'h may make the voice 
«trongcr, (for the »trength of a voic(j or «oimd doth 
make a difterence in the loudneH« or noi'Uwnn^ but not 
in the tono^ ; but from the dilatation (jf tlu; organ ; 
which (it i» true) i« likewine rauHcd l)y heat. But the 
cause <ff changing the voicc! at tlie year« of pub(;rty, \h 
more obscure. It seemc-th to b(% for that wheu mtich 
f/f tluj moistunj of th(j body, which did before irrigat^j 
the partH, i» drawn down to the npermatical vchmi^Ih, it 
leavetli tln; body nH»re bot tlian it v/m ; wlicfuce cometh 
the dilatation of the pip(5H : for wc hch plainly all effects 
of heat do th(?n conu? on ; an pilonity, more rouglmcMs 
of th(5 «kin, hardnif.H« tjf the flcHh, &c. 

181. The induHtry of the municinn hath produeed 
two other means of straining or Uüvuf^iou of »tring», 
bcsides their winding tjp. 'l'he one in the «topping of 

1 Ari&t. Vro\h ni, 10. 84. and 02. 
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the string with the finger ; as in the necks of lutes, 
viols, &c. The other is the shortness of the string, as 
in harps, virginals, &c. Both these have one and the 
same reason ; for they cause the string to give a 
quicker start. 

182. In the straining of a string, the further it is 
strained the less superstraining goeth to a note ; for 
it requireth good winding of a string before it will 
make any note at all : and in the stops of lutes, &c., 
the higher thej go, the Icss distance is between the 
frets. 

183. If you fill a drinking-glass with water (espe- 
cially one sharp below, and wide above), and fillip 
upon the brim or outside ; and after empty part of 
the water, and so more and more, and still try the 
tone by filliping ; you sliall find the tone &11 and be 
more base, as the glass is more empty. 

Experiments in consort toucldng the propartion of trebU 

and base tones. 

The just and measured proportion of the air per- 
eussed, towards the baseness or trebleness of tones, 
is one of the greatest secrets in the contemplation 
of Bounds. For it discovereth the true coincidence 
of tones into diapasons; which is the return of the 
same sound. And so of the concords and discords 
between the unison and diapason ; which we have 
touched before in the experiments of music; but 
think fit to resume it here as a principal part of our 
inquiry touching the nature of sounds. It may be 
found out in the proportion of the winding of 
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strings ; in the proportion of the distance of frets ; 
and in the proportion of the concave of pipes, &c., 
but most commodiously in the last of these. 

184. Try therefore the winding of a string once 
about, as soon as it is brought to that extension as will 
give a tone : and then of twice about, and thrice about, 
&c. ; and mark the scale or difference of the rise of 
the tone: whereby you shall discover, in one, two 
efiects ; both the proportion of the sound towards the 
dimension of the winding ; and the proportion likewise 
of the sound towards the string, as it is more or less 
strained. But note that to measure this, the way will 
be to take the length in a right Hne of tho string, upon 
any winding about of the peg. 

185. As for the stops, you are to take the number 
of frets ; and principally the length of the line, from 
the first stop of the string, unto such a stop as shall 
produce a diapason to the former stop upon the same 
string. 

186. But it will best (as it is said) appear in the 
bores of wind-instruments : and therefore cause some 
half dozen pipes to be made, in length and all things 
eise alike, with a single, double, and so on to a sextuple 
bore ; and so mark what fall of tone every one giveth. 
But still in these three last instanccs, you must dili- 
gently observe what length of string, or distance of stop, 
or concave of air, maketh what rise of sound. As in 
the last of these, which (as we said) is that which 
giveth the aptest demonstration, you must set down 
what increase of concave goeth to the making of a 
note higher ; and what of two notes ; and what of three 
notes ; and so up to the diapason : for then the great 
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secret of numbers and proportions will appear. It is 
not unlike that those tbat make recordei*s, &c., know 
this already: for tbat they make tbem in sets: and 
likewise bell-founders, in fitting tbe tune of tbeir bells. 
So tbat inquiry may save trial. Surely it batb been ob- 
served by one of tbe ancients, tbat an empty barrel 
knocked upon witb tbe finger, givetb a diapason to tbe 
sound of tbe Uke barrel ftdl;^ bat bow tbat sbould be 
I do not well understand ; for tbat tbe knocking of a 
barrel, füll or empty, dotb scarce give any tone. 

187. Tbere is required some sensible difference in tbe 
Proportion of creating a note, towards tbe sound itself, 
"wbicb is tbe passive : and tbat it be not too near, but 
at a distance. For in a recorder, tbe tbree uppermost 
holes yield one tone ; wbicb is a note lower tban tbe 
tone of tbe first tbree. And tbe like (no doubt) is 
required in tbe winding or stopping of strings. 

Experiments in consort touching exterior and interior 

Sounds, 

Tbere is another diflference of sounds, vvbich we 
will call exterior and interior. It is not soft nor 
loud: nor it is not base nor treble: nor it is not 
musical nor immusical : tbougb it be true, tbat tbere 
can be no tone in an interior sound; but on the 
otber side, in an exterior sound tbere may be both 
musical and immusical. We shall tberefore enu- 

^ Aristotle says tbat if of two equal vessels one is empty and the other 
half füll, the note given by tbe latter will be an octave above tbat giVes 
by the former. See Prob. xix. 50. He gives the rigbt explanation, that 
the case is analogous to that of two pipes, tbe length of one of which is 
twice that of the other. It is Singular that Bacon appears to have been 
Ignorant of tbe theory of the monochord, or that he here proposes as a 
bubject of inqulry wbat was familiarly known to the Greeks. 
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merate tbem, rather than precisely distinguish them ; 
though (to make some adumbration of what we 
mean) the interior is rather an impulsion or con* 
tusioii of the air, than an elision or section of the 
same : so as the percussion of the one, towards the 
other, difiereth as a blow differeth from a cut. 

188. In Speech of man, the whispering (which they 
call 8U8urru8 in Latin), whether it be louder or softer, 
is an interior sound; but the speaking out is an ex- 
terior sound ;^ and therefore you can never make a 
tone nor sing in whispering; but in speech you may. 
So breathing, or blowing by the mouth, bellows, or 
wind, (though loud,) is an interior sound ; but the 
blowing through a pii)e or concave, (though soft,) is 
an exterior. So likewise the greatest winds, if they 
have no coarctation, or blow not hollow, give an in- 
terior sound ; the whistling or hollow wind yicldeth a 
singing or exterior sound ; the former being pent by 
some other body ; the latter being pent in by Ins own 
density: and therefore we see, that when the wind 
bloweth hollow, it is a sign of rain. The flame, as it 
moveth within itself or is blown by a bellows, giveth a 
murmur or interior sound. 

189. Thero is no hard body, but Struck against 
anothcr hard body, will yield an exterior sound, 
greator or lesser: insomuch as if the percussion be 
over-soft, it may induco a nullity of sound ; but never 
an interior Sound ; as when one treadeth so softly that 
he is not heard. 

1 Similarly Aristotle remarks that the noiiie emitted by an elephant 
through the mouth is analogou« to «ighing or groanlng, but that, by me^M 
of the trutik, it can producc a sound resembling that of a trumpet. 
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190. Where the air is thc percutient, pent or not 
pent, against a hard body, it never giveth an exterior 
sound ; as if you blow strongly with a bellows against 
a wall. 

191. Sounds (both exterior and interior) may be 
made as well by suction as by the emission of the 
breath : as in whistling or breathing. 

Experiment in cansort touchinff' articulation of sounds. 

192. It is evident, and it is one of the strängest 
secrets in sounds, that the whole sound is not in the 
whole air only ; but the whole sound is also in every 
small part of the air. So that all the curious diversity 
of articulate sounds, of the voice of man or birds, will 
enter into a small cranny inconfused. 

193. The unequal agitation of the winds and the 
like, though they be material to the carriage of the 
Sounds further or less way, yet they do not confound 
the articulation of them at all, within that distance 
that they can be heard ; though it may be, they make 
them to be heard less way than in a still ; as hath been 
partly touched. 

194. Over-great distance confoundeth the articula- 
tion of sounds ; as we see that you may hear the 
sound of a preacher's voice, or the Kke, when you 
cannot distinguish what he saith. And one articulate 
sound will confound another ; as when many speak at 
once. 

195. In the experiment of speaking under water, 
when the voice is reduced to such an extreme exility, 
yet the articulate sounds (which are the words) are 
not confounded ; as hath been said. 

196. I conceive that an extreme small or an extreme 



264 NATURAL HISTORY. 

great sound cannot be articulate ; bat that the artic- 
ulation requireth a mediocrity of sound : for that the 
extreme small sound confoundeth the articulation by 
contracting : and the great sound by dispersing : and 
although (as was formerly said) a sound articulate, 
already created, will be contracted into a small 
cranny; yet the first articulation requireth more 
dimension. 

197. It hath been observed, that in a room or in 
a chapel vaulted below and vaulted likewise in the 
roof, a preacher cannot be heard so well, as in the like 
places not so vaulted. The cause is, for that the sub- 
sequent Words come on before the precedent words 
vanish ; and therefore the articulate sounds are more 
confused, though the gross of the sound be greater. 

198. The motions of the tongue, lips, throat, palate, 
&c., which go to the making of the several alphabet- 
ical letters, are worthy inquiry, and pertinent to the 
present inquisition of sounds : but because they are 
subtile, and long to describe, we will refer them over, 
and place them amongst the experiments of speech. 
The Hebrews have been diligent in it, and have as- 
signed which letters are labial, which dental, which 
guttural, &c. As for the Latins and Grecians, they 
have distinguished between semi-vowels and mutes, 
and in mutes between mutce tenues, medice^ and aspi- 
ratce^ not amiss, but yet not diligently enough. For 
the special strokes and motions that create those sounds, 
they have little inquired : ^ as, that the letters JS, P, P, 

1 Notice however the interesting remark of Nigidius presen^ed by Aulus 
Gellius, xix. 14., that N G [or rather the sound of N when immediately 
followed by G], is not a true N^ sed adulterinum ; the test being that in 
pronouncing such words as unguis^ anffaria, increpat, and the like, the tip 
of the tongue does not touch the palate. I believe I have given the sense 
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M^ are not expressed but with the contracting or shat- 
ting of the mouth ; that the letters N and B^ cannot 
be pronounced but that the letter N will tum into M ; 
as hecatonba will be Iiecatomba. That M and T cannot 
be pronounced together but P will come between ; as 
emtus is pronounced emptus; and a number of the 
like.^ So that if you inquire to the fall, you will 
find that to the making of the whole aiphabet there 
will be fewer simple motions required than there are 
letters. 

199. The lungs are the most spongy part of the 
body ; and therefore ablest to contract and dilate it- 
self ; ^ and where it contracteth itself, it expelleth the 
air ; which through the artire,^ throat, and mouth, 
maketh the voice : but yet articulation is not made 
but with the help of the tongue, palate, and the rest 
of those they call instruments of voice. 

200. There is found a similitude between the sound 
that is made by inanimate bodies, or by animate bodies 
that have no voice articulate, and divers letters of ar- 
ticulate voices : and commonly men have given such 
names to those sounds, as do allude unto the articulate 
letters. As trembling of water hath resemblance with 
the letter L ; quenching of hot metals with the letter 
Z; snarling of dogs with the letter H ; the noise of 

of the remark correctly. It appears to show that our way of pronouncing 
such words is erroneous. We ought to divide the syllables after the sec- 
ond consonant. [One of the inßtances given is ingenuus^ from which we 
may certainly infer that in Nigidius's time the G in that word was pro- 
nounced hard. — /. 5.] 

1 Compare Lutham, The English Language^ § 109. 

3 Tlio contraction and dilatation of the lungs is merely passive, and 
caused by the action of the diaphragm and abdominal muscies. 

8 So in the original. I suppose the aspera arteiia^ or wind-pipe, is 
meant. See note 1. p. 256. — J. 8. 
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sciich-owls with the letters Sh ; voice of cats with the 
diphthong Eu ; voice of cuckows with the diphthong 
Ou ; ^ Sounds of strings with the letters Ng ; so that 
if a man (for curiosity or strangeness sake) would 
make a puppet or other dead bodv to pronounce a 
word, let him consider, on the one part, the motion of 
the Instruments of voice ; and on the other part, the 
like Sounds made in inanimate bodies ; and what con- 
formity there is that causeth the similitude of sounds ; 
and by that he may minister light to that effect. 

^ From this it would seem that in Bacoo^s time the letters ou, were used 
to describe the sound which we should now describe by oo; whence we 
muBt further infer that a large number of words were then pronounced as 
they are now in Scotland and the north of England. — J. S, 
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Experiments in consort touching the niotions of 8ounds, 
in what linea they are ; circular^ oblique^ straight ; 
upwards^ doionwards; forwards^ backwards, 

201. All sounds whatsoever move round; that is 
to say, on all sides ; upwards, downwards, forwards, 
and backwards. This appeareth in all instances. 

202. Sounds do not require to be conveyed to the 
sense in a right line, as visibles do, but may be arched ; 
though it be true, they move strongest in a right line ; 
which nevertheless is not caused by the rightness of the 
line, but by the shortness of the distance. lAnea recta 
brevissima. And therefore we see, if a wall be be- 
tween, and you speak on the one side, you hear it 
on the other ; which is not because the sound passeth 
through the wall, but archeth over the wall. 

203. If the sound be stopped and repercussed, it 
cometh about on the other side in an oblique line. So, 
if in a coach one side of the boot be down and the 
other up, and a beggar beg on the close side, you 
would think that he were on the open side. So like- 
wise, if a bell or clock be (for example) on the north 
side of a chamber, and the window of that chamber be 
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upon the south, be that is in the chambor will tbink 
tho sound came froin tbe soutb. 

204. Sounds, tbougb tbey spread round, (so tbat 
tbere is un orb or spberical area of tbe sound,) yct 
tbey move strongost and go furtbest in tbe fore-lines, 
from tbe first local impulsion of tbe air. And tbcre- 
fore in preacbing, you sball boar tbe proacber's voice 
better before tbe pulplt tban bebind it or on tbe sides, 
tbougb it stand open. So a barquebuss or ordnance 
will be furtber beurd forwards from tbe moutb of tbe 
piece, tban backwards or on tbe sides. 

205. It may be doubted, tbat sounds do move better 
downwards tban upwards.^ Pulpits are placed bigb 
above tbe peopie. And wbon tbe ancient generals 
spake to tbeir armies, tbey bad ever a mount of turf 
cast up, wbereupon tbey stood. But tbis may be Im- 
puted to tbe stops and obstacles wbicb tbe voice meet- 
etb witb, wben one speaketb upon tbe level. But 
tbere seemetb to be more in it ; for it muy be tbat 
Spiritual npecies, botb of tbings visible and sounds, do 
move botter downwards tban upwards. It is a stränge 
tbing, tbat to men standitig below on tbe groutid, tbose 
tbat be on tbe top of Paul's seem mucli less tliaii tbey 
are, aiid eannot be known : but to men above, tliose 
beb)w seem notbing so mucb lessened, and may be 
known : yet it is true, tbat all tbings to tbem above 
seem also somewbat contraeted, and better eollected 
into figure : as knots in gardens sbew best from an 
upper-window or terraee. 

20f). But to make an exact trial of it, let a man 
stand in a clmmber not mucb above tlie ground, and 
«peak out at tbe window, tbrougb a trunk, to one 

^ Arlütotlti ttMütirU that thoy do. I'rub. xi. 40. 
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Standing on the ground, as softly as he can, the other 
laying his ear dose to the trunk ; then via versa^ let 
the other speak below, keeping the same proportion of 
softness ; and let him in the Chamber lay his ear to the 
trunk : and this may be the aptest means to make a 
judgment whether sounds descend or ascend better. 

JExperiments in consart toiLching the lasting and perishr 
mg of sounds; and touching the time they require to 
thkr generation or delation. 

207. After that sound is created (which is in a mo- 
ment), we find it continueth some small time, melting 
by little and little. In this there is a wonderfiil error 
amongst men, who take this to be a continuance of the 
first sound ; whereas (in truth) it is a renovation, and 
not a continuance; for the body percussed hath, by 
reason of the percussion, a trepidation wrought in the 
minute parts ; and so reneweth the percussion of the 
air. This appeareth manifestly, because that the melt- 
ing sound of a bell or of a string strucken, which is 
thought to be a continuance, ceaseth as soon as the 
bell or string are touched. As in a virginal, as soon 
as ever the jack falleth and toucheth the string, the 
sound ceaseth ; and in a bell, after you have chimed 
upon it, if you touch the bell the sound ceaseth. And 
in this you must distinguish that there are two trepidar 
tions : the one manifest and local ; as of the bell when 
it is pensile : the other secret, of the minute parts ; 
such as is described in the ninth instance. But it is 
true, that the local helpeth the secret greatly. We see 
likewise that in pipes, and other wind Instruments, the 
sound lasteth no longer than the breath bloweth. It 
is true, that in organs there is a confused murmur for a 
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whilo after you havc playod ; but that in bat while the 
bellows aro in falling. 

208. It iis certain, tliat in the noise of great ordnance, 
where many aro »bot off togethor, the sound will be 
carried (at the leaMt) twenty miles upon the land, and 
much further upon the water.* But thcn it will come 
to the ear, not in the instant of the »hooting off, but it 
will come an hour or more latcr. Thi« must need» l)e 
a continuance of the fir»t sound ; for there i« no trepi- 
dation which should renew it. And the touching of 
the ordnance would not extinguish the sound the soon- 
er : so that in great sounds the continuance is more 
than mornentany. 

200, To try exactiy the time whorein sound is do- 
Iate<l, let a man stand in a stee[)le, and have with him 
a tapcr ; and let some v(jil 1x5 put Ixjfore the taper ; and 
let another man stand in the 6eld a mile off. Then lat 
him in the steephe strike the V)ell, and in the same in- 
stant withdraw the veil ; and so ht him in the field teil 
by bis pulse what distance of time th(*re is bcftween the 
light s<?<*n, and the sound heard : for it is certain that 
the delation of light is in an instant. This may be 
tried in i'ar greater distances, allowing greatc'r lights 
and Kounrls. 

210. It is g(jnerally known and observed that light, 
and the oliject of sight, move swifter than sound : for 
we See the flash of a pieee is seen sooner than the 
noisi* is lieard. And in hewing wood, if oncj })e some 
distarife off, he shall s<»e the arm lifted up for a second 
strok(», bi'forc? Ikj hear the noise of tlu* first. And the 

i It in mU\ that n i'.Hunnniuia hau Ixtün htiurtl 180 or 'ÜH) tulUm offf Btirl it 
is partiruturly rn<;ritiori(;(l thut duririj;; tUtt mta Hiflit with th«; I)ijt<:h in 1072 
the firinf( wn» htmril mI Hhr<;wNhury. Hut it may Ut «louhtüd whcther thiN 
b« tru«. 
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greater the distance, the greater is the prevention : as 
we See in thunder which is far off, where the lightning 
precedeth the crack a good space. 

211. Colours when they represent themselves to the 
eye, ßide not, nor melt not by degrees, but appear still 
in the same strength ; but sounds melt and vanish by 
little and little. The cause is, for that colours par- 
ticipate nothing with the motion of the air, but sounds 
do. And it is a piain argument, that sound partici- 
pateth of some local motion of the air (as a cause sine 
qua non), in that it perisheth so suddenly ; for in every 
section or impulsion of the air, the air doth suddenly 
restore and reunite itself ; which the water also doth, 
but nothing so swiftly. 

Experiments in consort touching the passage and inter- 

ceptions of sounds. 

In the trials of the passage or not passage of 
sounds, you must take heed you mistake not the 
passing by the sides of a body for the passing 
through a body ; and therefore you must make 
the intercepting body very dose ; for sound will 
pass through a small chink. 

212. Where sound passeth through a hard or close 
body, (as through water ; through a wall ; through 
metal, as in hawks' bells stopped, &c.), the hard or 
close body must be but thin and small ; for eise it 
deadeth and extinguisheth the sound utterly. And 
therefore in the experiment of speaking in air under wa- 
ter, the voice must not be very deep within the water : 
for then the sound pierceth not. So if you speak on the 
further side of a close wall, if the wall be very thick 
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you shall not be heard ; and if there were an hogshead 
empty, whereof the sides were some two foot thick, and 
the bunghole stopped, I conceive the resounding sound, 
by the communication of the outward air with the air 
within, would be little or none : but only you shall 
hear the noise of the outward knock, as if the vessel 
were füll. 

213. It 18 certain, that in the passage of sounds 
through hard bodies the spirit ol* pneumatical part 
of the hard body itself doth co-operate ; but much 
better when the sides of that hard body are Struck, 
than when the percussion is only within, without 
touch of the sides. Take therefore a hawk's bell, 
the holes stopped up, and hang it by a thread with- 
in a bottle glass, and stop the mouth of the glass 
very close with wax ; and then shake the glass, and 
see whether the bell give any sound at all, or how 
weak. But note, that you must instead of the thread 
take a wire ; or eise let the glass have a great belly ; 
lest when you shake the bell, it dash upon the sides 
of the glass. 

214. It is piain, that a very long and downright 
arch for the sound to pass, will extinguish the sound 
quite ; so that that sound which would be heard over 
a wall, will not be heard over a church ; nor that 
sound which will be heard if you stand some dis- 
tance from the wall, will be heard if you stand close 
under the wall. 

215. Soft and foraminous bodies, in the first crea- 
tion of the sound, will dead it ; for the striking 
against cloth or für will make little sound ; as hath 
been said : but in the passage of the sound, they will 
admit it better than harder bodies; as we see that 
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curtains and hangings will not staj the souncl much ; 
but glass Windows, if they be veiy close, will check a 
sound more than the like thickness of cloth. We see 
also in the rumbling of the belly, how easily the sound 
passeth through the guts and skin. 

216. It is worthy the inquiry, whether great sounds 
(as of ordnance or bells) become not more weak and 
exile when they pass through small crannies. For the 
subtiltics of articulate sounds (it may be) may pass 
through small crannies not confused, but the magni- 
tude of the sound (perhaps) not so well. 

JExperiment8 in consort touching the medium of sounds. 

217. The mediums of sounds are, air ; soft and po- 
rous bodies ; also water. And hard bodies refuse not 
altogether to be mediums of sounds. But all of them 
are dull and unapt deferents, except the air. 

218. In air, the thinner or drier air carrieth not 
the sound so well as the more dense ; as appeareth 
in night sounds, and evening sounds, and sounds in 
meist weather and southern winds. The reason is 
already mentioned in the title of majoration of sounds; 
being for that thin air is better pierced ; but thick air 
preserveth the sound better from waste. Let further 
trial be made by hollowing in mists and gentle show- 
ers ; for (it may be) that will somewhat dead the 
sound. 

219. How far forth flame may be a medium of 
sounds, (especially of such sounds as are created by 
air, and not betwixt hard bodies,) let it be tried in 
speaking where a bonfire is between ; but then you 
must allow, for some disturbance, the noise that the 
flame itself maketh. 

VOL. IV. 18 
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220. Whcther any other liqiiorff, boing mnfl« mwli- 
umM, crause a dirernhy <if nnuuA from wnt<?r, it may be 
tricd : wi \jy ihn knapping of th« long» ; or iitriking of 
the (K/tt<ini of a vc»«?!, filled dther with milk or wjth 
oil ; wliich tliotigh thoy \m more light, yct arc they 
more uncqtial (>ocliefl tlian air. 

Of ilic nattiroA (ff tlio meiliiiniH wo havc now 
npoken ; aA for ttio diApoAition of tho »nid modi- 
tiin», it doth conftiftt in th«; fH^nning, or not pon- 
ning of tlic air ; of which wc liave »pokcn licfore 
in tlic titio (/f dclation of MoiinrU : it amninUith 
also in tlie fignre of tlie conrav<? tlirougli wliich 
it paftHoth ; of whicli wo will Ap<*ak n<!xt. 

Ilxperimenin in contn/rt^ what the ßf/uren of thfi pipe$^ er 
eoncaven^ or tke hodien (ItferenU cfmdwie f/j ihe 90V/nfh. 

IIow th« figurc» of pip«»», or (^onrave«, throiigli 
which miundH pjWH, or of oth«r IxidieH d^^ferent, rxMi- 
AnvAi to th(; variiity and a1t<?mtioti of the Hound» ; 
«ith«r in reHpect of th« great*;r <|uantity <ir Iph» 
<|nantity of air which th« concave» rccdvc, or in 
roHpcct of th« carrying of Aound» longer or «horter 
way, or in rcwpect of niany other circnnifitanceH ; 
they have heen touched, a» falling into other titlen, 
But thone figuren whi(!h we are now to A(H;ak of, 
we intend to be an they e^mcerri the Hne» throngh 
which the nourid paNHCth ; aw «fraight, crooked, an- 
gular, circnlar, &c. 

221. The figure of a Ih^II [mrtaketh of tlie pyrami», 
Imt yet corning off' and dilating more Htiddenly. J'ho 
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figure of a honter's hom and comet u oblique ; vet 
they have likewise straight hom» ; which, if they'be 
of the same bore with the oblique, difier little in 
sound, save that the straight require somewhat a 
stronger blast. The figures of recorders, and flutes, 
and pipes, are straight ; but the recorder hath a less 
bore and a greater; above and below. The trumpet 
hath the figure of the letter S: which maketh that 
purling sound, &c. Generally the straight line hath 
the cleanest and roundest sound, and the crooked the 
more hoarse and jarring. 

222. Of a sinuous pipe, that may have some four 
üexions, trial would be made. Likewise of a pipe 
niade like a cross, open in the midst. And so like- 
wise of an angular pipe. And see what will be the 
effects of these several sonnds. And so again of a 
circular pipe ; as if you take a pipe perfect round, 
and make a hole whereinto you shall blow, and an- 
other hole not far from that ; but with a traverse or 
stop betwcen thcm ; so that your breath may go the 
round of the circle, and come forth at the seeond 
hole. You may try likewise percussions of solid bodies 
of several figures ; as globes, flats, cubes, crosses, tri- 
angles, &c. ; and their combinations, as flat against flat, 
and convex against convex, and convex against flat, 
&c. ; and mark well the diversities of the sounds. Try 
also the difference in sound of several crassitudes of 
hard bodies percussed ; and take knowledge of the di- 
versities of the sounds. I myself have tried, that a 
l)ell of gold yieldeth an excellent sound, not inferior 
to that of silver or brass, but rather better : yet we 
see that a piece of money of gold sonndeth far more 
flat than a piece of money of silver. 
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228. The harp hath the concave, not along the 
strings, but across the strings ; and no instrument 
hath the sound so melting and prolonged as the Irish 
harp. So as J suppose that if a virginal were made 
with a double concave ; the one all the length, as the 
virginal hath ; the other at the end of the strings, as 
the harp hath ; it must needs make the sound per- 
fecter, and not so shallow and jarring. You may try 
it without any sound-board along, but only harp-wise 
at one end of the strings ; or lastly, with a double 
concave, at each end of the strings one. 

Eocpei^menti in conaort touching the mixture of sounds: 

224. There is an apparent diversity between the 
species visible and audible in this, that the visible 
doth not mingle in the medium, but the audible 
doth. For if we look abroad, we see heaven, a 
number of stars, trees, hüls, men, beasts, at once. 
And the species of the one doth not confound the 
other. But if so many sounds come from several 
parts, one of them would utterly confound the other. 
So we see that voices or consorts of music do make 
an harmony by mixture, which colours do not. It is 
true nevertheless that a great light drowneth a smaller, 
that it cannot be seen ; as the sun that of a glow- 
worm ; as well as a great sound drowneth a lesser. 
And I suppose likewise, that if there were two lant- 
horns of glass, the one a crimson, and the other an 
azure, and a candle within either of them, 'those col- 
oured lights would mingle, and cast upon a white 
paper a purple colour. And even in colours, they 
yield a faint and weak mixture : for white walls make 
rooms more lightsome than black, &c. But the cause 
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of the confusion in sounds and the inconfosion in spo- 
cies visible is, for that the sight worketh in right linaf, 
and makcth se^cral cones ; and so there can be no co- 
incidence in the eye or visual point : but sounds, that 
move in oblique and arcuate lines, must needs encounter 
and disturb the one the otlier. 

225. The sweetest and best harmony is, when every 
part or Instrument is not heard by itself, but a eon- 
flation of them all; which requireth to stand some 
distance off. Even as it is in the rnixture of perfumes ; 
or the taking of the smells of several flowers in the air. 

220. The disposition of the air in other qualities, 
except it be joined with sound, hath no great Opera- 
tion upon sounds : for whether the air be lightsome or 
dark, hot or cold, quiet or stirring (except it be with 
noise), sweet-smelling or stinking, or the like ; it im- 
porteth not much. Some [HJtty alteration or diflference 
it may make. 

227. But sounds do disturb and alter the one the 
other : sometimes the one drowning the other, and 
making it not heard ; sometimes the one jarring and 
discording with the other, and making a confusion ; 
sometunes the one mingling and comfiounding with the 
other, and making an harmony. 

228. Two voices of like loudness will not be heard 
twice as far a« one of them alone:^ and two eandles 
of like light, will not make things seen twice as far off 
as one. The cause is profbund ; but it seemeth that 
the impressions from the o))jects of the senses do 
mingle respectively, every one with his kind: but 
not in Proportion, as is befbre demonstrated : and the 
reason may be, because the first impression, which is 

i Arif t. f rob. xL 52. 
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fmn privative to active, (as from silence to noise, or 
from darkness to light,) is a greater degree than from 
less noise to more noise, or from less light to more 
light. And the reason of that again may be, for that 
the air, after it hath received a charge, doth not x^ 
ceive a surcliargc, or greater charge, with like appe- 
tite as it doth the first charge. As for the increase of 
virtue, generally, what proportion it beareth to the 
increase of the matter, it is a large flcld, and to be 
handled by itself. 

üxperimerUs in oomort touohing melioration qf sounds, 

229. All reflexions concurrent do make sounds 
greater ; but if the body that createth either the orig- 
inal sound or the reflexion be clean and smooth, it 
maketh them sweeter. Trial may be made of a lute 
or viol, with the belly of poHshed brass instead of 
wood. We see that even in the open air, the wire- 
string is sweeter than the string of guts. And we see 
that for reflexion water excelleth ; as in music near the 
water, or in echoe«. 

280. It hath been tried, that a pipe a little moistcned 
on the inside, but yet so as there be no drops left, 
maketh a more solemn sound than if the pipe were 
dry : but yet with a sweet degree of sibilation or purl- 
ing ; as we touched it before in the title of equality. 
The cause is, for that all things porous being super- 
ficially wet, and (as it were) betwecn dry and wet, 
become a little more even and smooth ; but the purling 
(which must needs proceed of inequality) I take to be 
bred between the smoothness of the in ward surface of 
the pipe, which is wet, and the rest of the wood of tho 
pipe, unto which the wet cometh not, but it remaineth 
dry. 
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231. In frosty weather music within doors soundetfa 
better. Which may be by reason, not of the disposi- 
tion of the air, but of the wood or string of the Instru- 
ment, which is made more crisp, and so more porous 
and hollow: and we see that old lutes sound better 
than new for the same reason. And so do lute-strings 
that have been kept long. 

232. Sound is hkewise meliorated by the mingling 
of open air with pent air ; therefore trial may be made 
of a hite or viol with a double belly ; making another 
belly with a knot over the strings ; yet so as there be 
room enough for the strings, and room enough to play 
below that belly. Trial may be also made of an Irish 
harp, with a concave on both sides ; whereas it usetfa 
to have it but on one side. The doubt may be, lest it 
should make too much resounding, whereby one note 
would overtake another. 

233. If you sing into the hole of a drum, it mak- 
eth the singing more sweet. And so I conceive it 
would, if it were a song in parts, sung into several 
drums ; and for handsomeness and strangeness sake, it 
would not be amiss to have a curtain between the place 
where the drums are and the hearers. 

234. When a sound is created in a wind-instrument 
between the breath and the air, yet if the sound be 
communicate with a more equal body of the pipe, it 
meliorateth the sound. For no doubt there would be 
a differing sound in a trumpet or pipe of wood, and 
again in a trumpet or pipe of brass. It were good 
to try recorders and hunters' homs of brass, what the 
sound would be. 

235. Sounds are meliorated by the intension of the 
sense ; whei'e the common sense is collected most to 
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the particular sense of hearing, and the sight suspended : 
and therefore sounds are sweeter (as well as greater) 
in the night than in the day ; and I suppose they are 
sweeter to blind inen than to others : and it is manifest, 
that between sleeping and waking, (when all the senses 
are bound and suspended,) music is far sweeter than 
when one is fully waking. 

Experimente in cansort touching the imitation of sounds, 

236. It is a thing stränge in nature, when it is at- 
tentively considered, how children, and some birds, 
leam to imitate speech. They take no m^rk at all 
of the niotion of the mouth of him that speaketh ; for 
birds are as well taught in the dark as by light. The 
sounds pf speech are very curious and exquisite: so 
one would think it were a lesson hard to leam. It is 
true that it is done with time, and by little and little, 
and with many essays and proffers: but all this dis- 
chargeth not the wonder. It would inake a man think 
(thougli this which we shall say may seem exceeding 
Strange) that there is some transmission of spirits ; and 
that the spirit of the teacher put in motion, should 
work with the spirits of the leamer a predisposition to 
offer to imitate ; and so to peifect the imitation by de- 
grees. But touching Operations by transmissions of 
spirits, (which is one of the highest secrets in nature,) 
we sliall speak in due place ; chiefly when we come to 
inquire of Imagination. But as for imitation, it is cer- 
tain that there is in men and other creatures a pre- 
disi)0.sitiou to imitate. We see how ready apes and 
monkeys are to imitate all motions of man ; and in the 
catching of dottrels, we see how the foolish bird playeth 
the ape in gestures : and no man (in effect) doth ac- 
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Company with others, but he leameth (ere he is aware) 
some gestnre or voice oi fashion of the other. 

237. In Imitation of sonnds, that man should be the 
teacher is no part of the matter ; for birds will leam 
one of another ; and there is no reward, by feeding or 
the like, given them for the imitation ; and besides, yon 
shall have parrots that will not only imitate voices, but 
laughing, knocking, squeaking of a door upon the 
hinges, or of a cart-wheel ; and (in effect) any other 
noise they hear. 

238. No beast can imitate the speech of man, but 
birds only ; for the ape itself, that is so ready to imitate 
otherwise, attaineth not any degree of imitation of 
speech. It is true that I have known a dog, that if 
one howled in bis ear, he would fall a howling a great 
while. What should be the aptness of birds, in com- 
parison of beasts, to imitate the speech of man, may 
be further inqnired. We see that beasts have those 
parts w^hich they count the instruments of speech, (as 
lips, teeth, &c.,) liker nnto man than birds. As for 
the neck, by which the throat passeth, we see many 
beasts have it, for the length, as much as birds. What 
better gorge or artire ^ birds have,^ may be jfiirther in- 

1 That is, wind-pipe. See note 3, p. 265. — /. S. 

3 It doefl not appear that in any point of vocal Organisation birds bear 
more resemblance to man than brutes. The characteiistic distinction in 
this respect between birds and mammalia appears to be that in the former 
class the trachea is the real organ of voice ; the air which passes into it 
from the lungs being set into Vibration at the inferior laiynx, whereas in 
the latter the sonoroos vibrations commence at the glottis; the trachea, the 
rings of which are in this class seldom wholly osseous, serving merely to 
SQpply air. It is difficnlt corapletely to explain the differences in the voice 
of different birds. Cuvier was of opinion that, especially with regard to 
the power of imitating soands, mach depends not on the vocal organ, bat 
on instinct. It is worth remarking that birds which have a trumpet-shaped 
trachea, as for instance the cock, emit soands which more or less resemble 
those of that insirament. 
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quired. The birds that are known to be Speakers, are 
parrots, pies, jays, daws, and ravens ; of which, parrots 
have an adunque bill, but the rest not. 

239. But I conceive, that the aptness of birds is not 
80 much in the conformity of the organs of speech, as 
in their attention. For speech must come by hearing 
and leaming; and birds give more heed and mark 
sounds more than beasts ; because naturally they are 
more delighted with them and practise them more ; as 
appeareth in their singing. We see also that those that 
teach birds to sing, do keep them waking to increase 
their attention.^ We see also that cock-birds amongst 
singing birds are ever the better singers ; which may 
be because they are more lively and listen more. 

240. Labour and intention to imitate voices, doth 
conduce much to imitation : and therefore we see that 
there be certain pantomimi^ that will represent the 
voices of players of interludes so to life, as if you see 
them not you would think they were those players 
themselves ; and so the voices of other men that they 
hear. 

241. There have been some that could counterfeit 
the distance of voices (which is a secondary object of 
hearing) in such sort, as when they stand fast by you, 
you would think the speech came from afar off, in a 
fearful manner. IIow this is done may be further in- 
quired. But I see no great use of it but for imposture, 
in counterfeiting ghosts or spirits. 

^ Frederick Cuvier has remarked, that when animals have been kept in 
a State of vigilance, ad the means of taming them, they show no signs of 
anger againAt the person who, by making a noise, hindere them from sleep- 
ing, although the distress that the wnnt of sleep produces is obvious; a 
curious proof of the narrow limits within which their power of referring a 
pbenomenoD to its cau»e is confined. 
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ExperimentB in consort touehing ihe reflexion of sotmds. 

There be three kinds of reüexions of sounds ; a 
reflexion coiicurreiit ; a reflexion iterant, which we 
call echo ; and a super-reflexion, or an echo of an 
echo ; whereof the first hath been handied in the 
title of magnitude of sounds : the latter two we 
will now speak of. 

242. The reflexion of species visible, by mirrors, 
you may command ; because passing in right lines, 
they may be guided to any point : but the reflexion 
of sounds is hard to master ; because the sound All- 
ing great Spaces in arched lines, cannot be so guided : 
and therefore we see there hath not been practised any 
means to make artificial echoes. And no echo already 
known returneth in a very narrow room. 

243. The natural echoes are made upon walls, 
woods, rocks, hüls, and banks ; as for waters, being 
near, they make a concurrent echo ; but being further 
off*, (as upon a large river,) they make an iterant 
echo: for there is no difference between the concur- 
rent echo and the iterant, but the quickness or slow- 
ness of the return. But there is no doubt but water 
doth help the delation of echo, as well as it helpeth 
the delation of original sounds. 

244. It is certain, (as hath been formerly touched,) 
that if you speak through a trunk stopped at the 
further end, you sliall find a blast return upon your 
mouth, but no sound at all. The cause is, for that the 
closcuess, which preserveth the original, is not able to 
preserve the reflected sound : besides that echoes are 
seldom created but by loud sounds. And therefore 
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there is less hope of artificial echoes in air pent in a 
narrow concave. Nevertheless it hath been tried, that 
one leaning over a wall of twenty-fivo fathora deep, 
and speaking, though but softly, (yet not so soft as a 
whisper,) the water returned a good audible eclio. It 
would be tried, whether speaking in caves, where there 
is no issue save where you spcak, will not yield echoes, 
as wells do. 

245. The echo cometh as the original sound doth, 
in a round orb of air : it were good to try the creating 
of the echo where the body repercussing maketh an 
angle : as against the return of a wall, &c. Also wo 
see that in mirrors there is the like angle of incidence, 
frora the object to the glass, and from the glass to the 
eye. And if you strike a ball side-long, not füll upon 
the suiface, the rebound will be as much the contrary 
way. Whether there be any such resilience in echoes, 
(that is, whether a man shall hcar better if he stand 
aside the body repercussing, than if he stand where he 
speaketh, or any where in a right Hne between,) may 
be tried. Trial likewise would be made, by standing 
nearer the place of repercussing than he that speaketh ; 
and again by standing further off than he that speak- 
eth ; and so knowledge would be taken, whether ech- 
oes, as well as original sounds, be not strengest near 
hand. 

246. There be many places where you shall hear a 
nuinber of echoes one after another : and it is when 
there is variety of hills or woods, some nearer, some 
further off : so that the return from tlio further, boing 
last created, will be likewise last heard. 

247. As the voice goeth round, as well towards the 
back as towards the front of hirn that speaketh ; so 
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Hkewise doth the echo : for you have many back- 
echoes to the place where you stand. 

248. To make an echo that will report three, or 
four, or five words distinctly, it is requisite that the 
body repercussing be a good distance ofF: for if it be 
near, and yet not so near as to make a concurrent 
echo, it choppeth with you upon the sudden. It is 
requisite Hkewise that the air be not much pent : for 
air at a great distance pent, worketh the same effect 
with air at large in a small distance. And therefore in 
the trial of speaking in the well, though the well was 
deep, the voice came back suddenly, and would bear 
the report but of two words. 

249. For echoes upon echoes, there is a rare in- 
stance thereof in a place which I will now exactly 
describe. It is some three or four miles from Paris, 
near a town called Pont-Chärenton ; and some bird-bolt 
shot or more from the river of Seine.^ The room is a 
chapel or small church. The walls all standing, both 
at the sides and at the ends. Two rows of pillars, 
after the manner of aisles ^ of churches, also standing ; 
the roof all open, not so much as any embowment near 
any of the walls left. There was against every pil- 
lar a Stack of billets above a man's height ; which the 
watermen that bring wood down the Seine in Stacks, 
and not in boats, laid there (as it seemeth) for their 
ease. Speaking at the one end, I did hear it retum 
the voice thirteen several times ; and I have heard of 
others, that it would retum sixteen times : for I was 
there about three of the clock in the aftemoon ; and it 

1 The church in which this echo was heard was within the precincts of 
the Carmelite monastery at Charenton. See the EncycL Mithodique^ or 
that of Diderot and d'Alembert, in voc. Charenton. 

* Jtle» in the original. — /. 8. 
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U beut (fti all other echom am) in tbe evening. li U 
mAnifant that it i« not ocboe» frmn «evcn'al pla4:2e«9 btti a 
toMing of tb« vou'e, M a l)alL, to and ft^ ; likß to re* 
flaxionn in tooking'gla««^ ; wbere if ytni lAmui an« 
glaM bafore and anoib^^r bebind^ ycm »batl tum tbii gUM 
biibind witb tb& image, witbin tbi^ glaii« l>c^orij ; and 
agatn« tbe gbuM bdi>r<^ in tbat $ and divi^m «ucb «u^m^' 
redaxion»^ tili tbe »peeU$ $jjmei at la«t die« For it U 
&vc»iy rii^um wc»aker and mora «bady. In lik<$ man* 
ner tbe voice in tliat cttafM^l cr^^atetb npeewm BjfMld^ 
and makc»tb ^uüceading mx^'nAaxwm ; tor it m^^ltii^b 
hy da^m%^ and evitty r^xion i« weaker tlian tb& fotv 
mt^r : »<> tbat if ytm i»[>eak tbroe worditf it will (per- 
ba{M() mma i\\vmi ümm r<»part y^m tba whola tbri^ 
w<mb( ; and tlum i\i(i two lattor wordü for «onK» tiinc'M ; 
and Üam i\x^ la»t word alone far «ofne tim<»«f ; Mtill 
fading and growing wußkar, Atid wUnram in i^^hoen 
of «ne retuni» it i«* mußb U) bear ^imr or ftve word« ; 
in tbiu iicbo of »a many retnrn«, upon ihit xtintutr^ you 
bear abov« tw«nty word« tW tbri?«, 

2ß0, Tbe lik« mAn) n\Hm e«bu^ \mi only witb two 
ro|H>rt«, liatb l>een üb«<örv«d to be^ if you Htand lMHtwöc*n 
tt himm and a bill« and Iure t^jwar^U tb<t bilL F<ir tbe 
bouHii will givii a ba<c'k ecbo ; onc« taktng it frotn t\w 
otb«f» and tbe latter tbe weaker, 

2ÄK Tbere are eertain laiUtrh tbat an erbo will 
Imrdly <'xpre«n« ; hm B for ofK% itf^\H*At\My \mf\^ |>rin<'i|ml 
in tt w/ird, I rememl^er well, tbat wben I w^^nt Ui tb« 
i*v\i(i ai Pont-Cbarent/m, tbere wm an old I^lriHian, 
wbo Umk it to Im« tbe work of «pirit», and of ^o^tkI 
»piritÄ, Kor f«aid Ite) eall Satun and tbe eebo will 
not delivitr ba^fk tbe devil*« narne ; Imt will «ay, va 
ten ; wbieb \% a« mueb in Freneb ati aitaye. or amd. 
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And thereby I did hap to find that an echo would not 
retum S, being but a hissing and an interior sound. 

252. Echoes are some more sudden, and chop again 
as soon as the voice is delivered ; as hath been partly 
said : others are more deliberate, that is, give more 
Space between the voice and the echo ; which is caused 
by the local neamess or distance : some will report a 
longer train of words, and some a shorter ; some more 
lond, (füll as loud as the original, and sometimes more 
loud,) and some weaker and fainter. 

253. Where echoes come from several parts at the 
same distance, they must needs make (as it were) a 
quire of echoes, and so make the report greater, and 
even a continued echo ; which you shall find in some 
hüls that stand encompassed, theatre-like. 

254. It doth not yet appear that there is relraction 
in Sounds, as well as in species visible. For I do not 
think, that if a sound should pass through divers medi- 
ums, (as air, cloth, wood,) it would deliver the sound 
in a difFering place from that unto which it is deferred; 
which is the proper effect of refraction. But majora- 
tion, which is also the work of refraction, appeareth 
plainly in sounds, (as hath been handled at fiill,) but 
it is not by diversity of mediums. 

Experiments in consort touching the consent and dissent 
between visiblea and audibles} 

We have ohiter^ for demonstration's sake, used 

1 See in illustration of this sabject Dr. Whewell's Philosophy of the In- 
ductive Sciences, iv. 2. 

The analogy of sound and light has been recently illostrated by a curi- 
ous experiment of M. Stendhaus. He has concentrated sound to a focus 
by means of an acoustic lens formed of cArbonic acid gas enclosed in an 
envelope of collodion. 



ihn wii ihifik ((fHßil tufw Up pnft^MUi iimt ^^mt^ 
pHrimm nuffe Mly» 

iUtfitfp^.^^ fuuumiiuf/^ Uf i\m (Hf^uf*s (ff iU^ (^mU fnmi 
i\ui mtif^ffim, 

t^mM ^HfHitm fif i\i^ ftJff (ff m^Wum j mt nn i\m ff^mtim 
(hf ^m'^ iUrtm^U nrnnW f*mnn\^ i^hUtmi iifmfmi4m i ä# 
w^ «^*x ffMUmrWy in i^f^^U^ m Ut rti« ^y^ j f^nd \ft rmtt' 

(hii\y } t$^ ff yffii fp^Wf^pt iUpi lf|/l»if (fP UfiuU Um^ U4im 

SW/H, ihtih (fi iimn dh rp^4*Mvp^ Mtfi fmrry pf%f{nMUf 
Hfifi m'rumiM /IfffVtf^j/vtÄ ^ ^ (ff 4'tfhmrfif tt^utp^f^^ tw^ 

*^VrK HffiU of ihf^tt^ Ut iUp4r virfM^ »n'l w/>rkir»g^ /!/> 

mi^ fff «iifr wny ^vi/J^ni 1/^/'^) mffiufti Ut iht4r ntPutUum 
««? ih-y ftf$^i^ } IrtH /f*»ly Uf mrry vp^tinUt s|rtHf iml »|)^* 

tiHh^rf^^ ^'«rf'^ly ^iifiin^^l^ w<^ ^^»11 ft^«r^'li »r>/| )»«n41^ 

{J^W;, \\tA\t ttf iUmn mmn wri Uf ftt^tpftai^ frf pfff^im^ 
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any other effect in naturc, bat such as appertaineth 
to their proper objects and senses, and are otherwise 
barren. 

261. But both of them, in their own pro[>er action, 
do work tbree manifest effects. The first, in that the 
»tron^er sjHJcies drowneth the lesser ; as the light of the 
»un, the light of a glow-worm ; the re|:>ort of an ord- 
nance, the voice : The »econd^ in that an object of 
Hur(;harge or excess destroyeth the sense ; a.s the light 
(jf tlje sun the eye ; a violent »ound (near the ear) the 
hearing : The tliird, in that both of thcm will Ije re- 
verlx'rate ; a.s in mirrors, and in echoes. 

262. Xeither of them doth destroy or hinder the 
»pecies of the other, although they encounter in the 
»ame rnc^lium ; as light or colour hinder not sound^ 
nor e rxmtra, 

263. Both of them affect the «tense in living creat^ 
urefi, and yield objecto of pleasure and diftlike : yet 
nevertlieles» the objects of them do alao (if it l>e well 
ol.i»erved^ affect and work upon dead things ; namely, 
»uch a» have Home conformity with the organs of the 
two senses ; ü» vi^ibles work upon a looking-glass, 
whicli in like the pupil of the eye ; and audibles 
ujxjn the places of echo, which resemble in some 
«ort the cavem and structure of the ear. 

264. Both of them do diven»ly work, a« they have 
their medium diverwly diii[x>sed. So a tremlJing me- 
dium ('du smoke^ maketh the object »eem to tremble ; 
and a rising or falling medium (as windü) maketh 
the »ound» to rijie or fall. 

265. To l>oth, the medium which is the most propi- 
tious and conducible, is air; for glass or water, &c., 
are not comparable. 

VOL. IV. 19 
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266. In both of tbem, where tbe object is fine and 
accurate, it conduceth mucb to have tlie sense inten- 
tive and erect ; insomuch as you contract your eye 
wben you would see sbarply ; and erect your ear wben 
you would hear attentively ; wbicb in beasts tbat have 
ears moveable is most manifest. 

267. Tbe beams of ligbt, wben tbey are multiplied 
and conglomerate, generate beat ; wbicb is a different 
action from tbe action of sigbt : and tbe multiplication 
and conglomeration of sounds dotb generate an ex- 
treme rarefaction of tbe air ; wbicb is an action nia- 
teriate, differing from tbe action of sound ; if it be 
true (wbicb is anciently reported) tbat birds witb 
great sbouts bave fallen down. 

IHssents of visibles and audibles, 

268. Tbe species of visibles seem to be emissions of 
beams from tbe objects seen ; almost like odours ; save 
tbat tbey are more incorporeal : but tbe species of au- 
dibles seem to participate more witb local motion, like 
pei*cussions or impressions made upon tbe air. So tbat 
wbereas all bodies do seem to work in two manners ; 
eitber by tbe communication of tbeir natures, or by 
tbe impressions and signatures of tbeir motions ; tbe 
difFusion of species visible seemetb to participate more 
of tbe former Operation, and tbe species audible of 
tbe latter. 

269. Tbe species of audibles seem to be carried 
more manifestly tbrougb tbe air tban tbe species of 
visibles : for I conceive tbat a contrary streng wind 
will not mucb binder tbe sigbt of visibles, as it will 
do tbe bearing of sounds. 

270. Tbere is one difference above all otbers be- 
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twecn visiblcs and audibles, that is the most remark- 
able, as that whcreupon many smaller differences do 
depend : namely, that visibles (except lights) are 
carried in right lines, and audiblcs in arcuate lines.^ 
Hence it cometh to pass that visibles do not inter- 
mingle and confound one another, as hath been said 
beforc ; but sounds do. Hence it cometh that the 
solidity of bodies doth not mach hinder the sight, so 
that the bodies be clear, and the pores in a right line, 
afl in glass, crystal, diamonds, water, &c. ; but a thin 
scarf or handkerchief, though they be bodies nothing 
80 solid, hinder the sight : whereas (contrariwise) 
these porous bodies do not much hinder the hearing, 
but solid bodies do almost stop it, or at least attenu- 
ate it. Ilence also it cometh that to the reflexion of 
visibles srnall ;^lasses suffice ; but to the reverberation 
of audibles are required greater Spaces, as hath like* 
wise been said befoce. 

271. Visibles are seen fiirther off than sounds are 
heard ; allowing nevertheless the rate of their bigness ; 
for otherwise a great sound will be heard further off 
than a small body seen. 

272. Visibles require (generally) some distance be- 
tween the object and the eye, to be better seen ; where- 
as in audibles, the nearer the approach of the sound ig 
to the sense tlie better. But in this there may be a 
double error. The one because to seeing there is re- 
quired light ; and any thing that toucheth the pupil 
of the eye (all over) exdudeth the light. For I 

1 Arist. Prob. xL 49. and 5S. ; and xxv, 9. AriBtotle expUios the pas- 
laf^e of light through trfln§pareut bodies m Bacon doe«. The Utter*« «täte- 
meot of the diflference betwreen sound and light it, as the pheoomenon 0( 
diffractlon shows, not strictly accurate. Both bave in some degree the 
power of pasüing round the edge« or coroen o( obttaclef. 
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hftve henrd of a \)ertum vitry crcdilild, (who himw^lf 
wfln criirml of a rtataror^t in one r/ hin 0yi*n^) that 
whil« tho wlvw nmullo did work upon tJi«? >ii(<Jit trf 
hw ©y« U) r«mov<? th« film of tli« rttUract, fu« nisver 
wiw nny ihm^ mora clmr or ]H*rfi'<*i timit ilmt wliiti« 
i)i»edl(«! vfhitih (no <lo«bt) w«w büitÄiwi ihi^ mmlh wan 
liwwür tJmn th« ptipil <if tb<t <<y«, anA «o tiK>k not tlie 
lifl;ht frmn it. Tli« ritltcv iirror nmy U«, for tlrnt tbö 
objtfcjt (/ »i^ht rlotf» «trik« M|>on tJu! pttpil «f th« <?yc 
dirw^tly, witliottt any int<irc<s|)tion ; wh<?rpiw tlu^ («ive 
of th« <tÄr dotli hold off tho «ownd a lltfl« thnn th« 
or^an ; and mo növwtlMiltJ^H thör<« w »omc dwtan«« r«« 
(|ti}r(*ii in hoiti. 

27*J, Vi«bl«* ar<< «wiftlii^r (rttm<<d to thi* Himm^i thun 
atidiblftM ; nn (i]f]tmmih in itunidf^r »nd li^titnin/i(, fiamc« 
and r(tj;f»rt r>f n, pi«c*«*, niotion of ihit air in httwin^ of 
wood. All wlii(di tmvö h<*<?n msi down b«r0t<;forü, hwt 
ar<t propMr for thi« titio, 

274. I ron(*<*iv(< iil»<o tlmt tho H\H*vtim of «ndihi«»« do 
han^ l(;n|^or in fho ntr than iUnm of vi>iil>l«t«; for al- 
thon^h itytm iUntu* (tf vi^ihh?« do hani;^ mniut titno, nn w<i 
nm in rin^^H tnrnitd, that nhow lik« n\t\u*tu*n ; in Into- 
nivin^^n (llIipjM^d ; a fin-l>ranrl «rarrii^d alon^, whi<di 
h*av«tfi ft train (A* li^ht ludiind it; «nd in th« twi- 
li|j{bt, and iIm^ liko; yt*t I ronr^tiv« ihai »ound« niay 
lon^^'T, iHtrrttUMo t)M*y aro carri^'d np and down with 
th<? wind ; and h^^rfftUM« of tlnt tlUinna* of f h<? timo in 
ordn«n<'o diwhar^od, and Jn^ard fwttnty tnil«*« oft', 

27/;. Ifi viwihloH fhor<? ar<t not inuud (Atjtwtn mt odion« 
and in^rat^t to tho mum*. nn in audilih?»«. Kor foni Hi^ht» 
do ratiMtr di«|;l<?aHo in that thoy o%<'it<i tho nimnory of 
foul thin^s than in tho innnt'diato ohjo^'t»^. And th<tr«5- 
frm? in imjturen, thrmc foul »iglit» do not ttiuvM (Mmd ; 
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but in audibles, tbe grating of a saw, when it is shar- 
pened, doth ofiend so much, as it setteth the teeth on 
edge. And anj of the harsh discords in mosic the ear 
doth straightway refiise. 

276. In visibles, after great light, if you come sud- 
denly into the dark, or contrariwise out of the dark 
into a glaring light, the eye is dazzled for a time, and 
the sight eonfused ; but wliether any such effect be 
after great sounds, or after a deep silence, may be 
better inquired. ' It is an old tradition, that those that 
dwell near the cataracts of Nilus are strucken deaf ;^ 
but we find no such effect in cannoniers, nor miliers, 
iior those that dwell upon bridges. 

277. It seemeth that the impression of colour is so 
weak, as it worketh not but by a cone of direct beams, 
or right lines ; whereof the basis is in the object, and 
the vertical point in the eye ; so as there is a corradia- 
tion and conjunction of beams; and those beams so 
sent forth, yet are not of any force to beget the like 
borrowed or second beams, except it be by reflexion, 
whereof we s[>eak not. For the beams pass, and give 
little tincture to that air which is adjacent ; which if 
they did, we should see colours out of a right line. 
But as this is in colours, so otherwise it is in the body 
of light. For when there is a skreen between the 
candle and the eye, yet the light passeth to the paper 
whereon one writeth ; so that the light is seen where 
the body of the flame is not seen, and where any colour 
(if it were placed where the body of the flame is) 
would not be seen. I judge that sound is of this latter 
nature ; for when two are placed on both sides of a wall, 
and the voice is heard, I judge it is not only the original 

1 PÜDf , vi. 35. [Cic Somn. Scip. c 5.] 
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sonnd, which passetb in an arched lina ; but the sound 
which passetb above the wall in a rigbt line, begetteth 
the like motion round abont it as the first did, thougb 
more weak. 

Experiments in eonsort touching the sympathy or antip- 
athy of Sounds one wiih anoth£r. 

278. All concords and discords of music are (no 
doubt) sympathies and antipathies of sounds. And 
80 likewise in that music which we call broken music, 
or eonsort music, some consorts of instruments are 
sweeter than others (a thing not sufficiently yet ob- 
served) : as the Irish harp and base viol agree well ; 
the recorder and stringed music agree well ; organs 
and the voice agree well, &c. ; but the virginals and 
the lute, or the Welsh harp and Irish harp, or the 
voice and pipes alone, agree not so well. But for 
the melioration of music there is yet much left (in 
this point of exquisite consorts) to try and inquire. 

279. There is a common Observation, that if a lute 
or viol be laid upon the back, with a small straw upon 
one of the strings, and another lute or viol be laid by 
it; and in the other lute or viol the unison to that 
string be strucken ; it will make the string move ; 
which will appear both to the eye, and by the straw's 
falling off. The like will be, if the diapason or eighth 
to that string be strucken, either in the same lute or 
viol, or in others lying by : but in none of these there 
is any report of sound, that can be discerned, but only 
motion. 

280. It was devised, that a viol sliould have a lay 
of wire-strings below, as close to the belly as a lute ; 
and then the strings of guts mounted upon a bridge, as 
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in ordinaiy viols ; to the end tbat by this means the 
Upper strings strucken should makc the Iower resound 
by sympathy, and so make the music the better; 
which if it be to purpose, then «ympathy worketh a» 
well by report of sound as by motion. But this device 
I conceive to be of no use ; because the up|>er strings, 
which are stopped in great variety, cannot maintain 
a diapason or unison with the Iower, which are never 
stopped. But if it should be of use at all, it must be 
in instruments which have no stops ; as virginals and 
harps ; wherein trial may be made of two rows of 
strings, distant the one from the other, 

281. The experiment of sympathy may be trans- 
ferred (perhaps) from instruments of strings to other 
instruments of sound. As to try, if there were in one 
steeple two bells of unison, whether the striking of 
the one would move the other, more than if it were 
another accord : and so in pij>es (if they be of equal 
bore and sound) whether a little straw or feather 
would move in the one pipe, when the other is blown 
at an unison. 

282. It seemeth, both in ear and eye, the instru- 
ment of sense hath a sympathy or similitude with that 
which giveth the reflexion, (as hath been touched be- 
fore) ; for as the sight of the eye is like a crj'stal, or 
glass, or water ; so is the ear a sinuous cave, with a 
hard bone to stop and reverberate the sound ; which 
is like to the places that report echoes. 

.. Uzperiments in consort toucMng the Mndering or helping 

of the hearing. 

283. When a man yawneth, he cannot hear so well.* 

1 Arietot Prob. xi. 29. And 44. Tbe reason Appean to be that in the act 
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The cause i«, for tliat tbe inembrane of tho ear is 
extendeJ ; aiid so rather casteth off tho sound than 
draweth it to. 

284. We hear Ix^tter when wo hold our broath tlian 
contrary ; insomueh, an in all lintonin^ to attairi a 
»ound afar off, ini*ii hold, thoir breath. The cauHo iu, 
for that hl all expimtioii the motioii in outwards ; and 
therefure rather driveth away the voico than draweth 
it : and beHideä, we see that in all laixiur to do thingH 
witli any «tren^th, we liold the breath ; * and lintening 
after any «ound that in heard with diHieulty, in a kind 
of labour, 

28/). Let it be tried, for the help of the h(*arin^, 
(and I c'onceive it likely to «ueceed,) to make an in- 
Htrument like a tunnel ; the narrow j)art whereof nmy 
be of the bigne«« of the hole of the ear ; and the 
broader end nnieh larger, like a Ix'll at the ükirt» ; and 
the len^th half a foot or niore. And let th<^ narrow 
end of it be Het dose to the ear : and mark wlndher 
any Hoiind, abroad in the open air, will not bi^ heard 
distin^'tly fronj fnrther dijstance than without that in* 

of yiiwiiiiiK, ttir in (orcad UiUt tlm Kuaiächian tuUeu and, ab Jia« on rightly 
Huppoüf«, hy UicretmUns the ttiiiHioii of the iym\iduum dimniiaUea Un (»ower 
of traiiHiiUltiii^ bound. Savart, who »howed that au hicreaüe in (he teu- 
hum of a iiit'Uihraneihad thi» ettert, waij of ophiion that the iian of (he in- 
t«irnal iDiUM'le» of the ear i» to uwrudut, hy the iHeehauiniit of the hone« 
tlie tenuion of the tynipanuni, and indirerdy (hat of (he menihrune whidi 
cAJvarti the (oianien rotunduni, and (hat (hey ure called into uction when 
Houndü would olherwitM^ heronie fminfully h>ud. Jl »eeniM to nie not iiu- 
{>rohahh^ (hat the reHex action of thet^e niU(><lefii exeited by die vii>ration 
of the (ynipanuni en(erb (o a certain ex(en(, in all eatie», in(o (he niechan- 
)«ni of heuring, und that (he nerve i« utt'erted noi only hy die vihru(ion of 
the Hurroiinding pulp, hut aUo hy the varying pret^t^ure exen-iäi-d hy (he 
«tirrup hone. |( U worthy of remark that Ariti(o(le wa» awure of (he ex- 
Utence of (he Kuh(uihian (uhe. 

t 'J'he reubon of (hi« however in, that hy holdin^^ the hreuth and (huu 
kaepin[( (he thetit dilated we inereane the purcliuit of the niuti<:leä of (he 
upp«r part of the hody. 
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strument ; being (as it were) an ear-spectacle. And 
I have heard there is in Spain an instrument in use 
to be set to the 'ear, that helpeth somewhat those that 
are thick of hearing.» 

286. If the mouth be shut close, nevertheless there 
is yielded by the roof of the mouth a murmur, such 
as is used by dumb men. But if the nostrils be like- 
wise stopped, no such murmur can be made, except 
it be in the b'ottom of the palate towards the throat. 
Whereby it appeareth manifestly, that a sound in the 
mouth, except such as aforesaid, if the mouth be 
stopped, passeth from the palate through the nostrils. 

Uxperiments in consort touching the Spiritual and fine 

nature of sounds. 

287. The repercussion of sounds (which we call 
echo) is a great argument of the spiritual essence of 
sounds. For if it were corporeal, the repercussion 
should be created in the same manner, and by like 
instruments, with the original sound ; but we see what 
a number of exquisite instruments must concur in 
speaking of words, whereof there is no such matter 
in the retuming of them ; but only a piain stop and 
repercussion. 

288. The exquisite differences of articulate sounds, 
carried along in the air, shew that they cannot be sig- 
natures or impressions in the air, as hath been well 
refuted by the ancients.^ For it is true, that seals 

1 Ear-trumpets are proposed by Porta : see bis Natural Magic^ xx. 5. 

'^ 6acon*8 meaning is not clear, but he seems to allude to the doctrine of 
the atomists that sound is material, and to Aristotle^s dissent frora it. The 
latter, as we see in the Prob. xi. 6., and elsewhere, apprehended distinctly 
the differcnce between the propagation of sound and the motlon of a pro- 
jectile. 
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make excellent impressions ; and so it may be thought 
of Sounds in their first generation ; but then the dela- 
tion and continuance of them without»any new sealing, 
shew apparently they cannot be impressions. 

289. All sounds are suddenly made, and do sud- 
denly perish : but neither that, nor the exquisite dif- 
ferences of them, is matter of so great admiration : for 
the quaverings and warblings of lutes and pipes are as 
swift ; and the tongue (which is no very fine instru- 
ment) doth in speech make no fewer motions than 
there be letters in all the words which are uttered. 
But that sounds should not only be so s'peedily gen- 
erated, but carried so far every way in such a momen- 
tany time, deserveth more admiration. As for exam- 
ple, if a man stand in the middle of a field and speak 
aloud, he shall be heard a furlong in round ; and that 
shall be in articulate sounds.; and those shall be entire 
in every little portion of the air ; and this shall be 
done in the space of less than a minute. 

290. The sudden generation and perish ing of sounds 
must be one of these two ways. Either that the air 
suffereth some force by sound, and then restoreth 
itself; as water doth; which being divided, maketh 
many circles, tili it restore itself to the natural con- 
sistence : or otherwise, that the air doth willingly im- 
bibe the sound as grateful, but cannot maintain it ; for 
that the air hath (as it should seem) a secret and hid- 
den appetite of receiving the sound at the first ; but 
then other gross and more materiate qualities of the 
air straightways suffocate it ; like unto flame, which is 
generated with alacrity, but straight quenched by the 
enmity of the air or other ambient bodies. 
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There be these differences (in general) by 
which sounds are divided: 1. Musical, immusical. 
2. Treble, base. S. Fiat, sharp. 4. Soft, loud. 
5. Exterior, interior. 6. Clean, harsh or purling. 
7* Articulate, inarticulate. 

We have laboured (as may appear) in this in- 
quisitioi) of sounds diligently; both because sound 
is one of the most hidden portions of uature, (as 
we Said in the beginning); and because it is a 
virtue which may be calied incorporeal and im- 
materiate ; whereof there be in nature but few. 
Besides, we were willing (now in these our first 
centuries) to make a pattern or precedent of an 
exact inquisition ; and we shall do the like here- 
after in some other subjects which require it. For 
we desire that men should learn and perceive, how 
severe a thing the true inquisition of nature is ; 
and should accustom themselves, by the light of 
particulars, to enlarge their minds to the arnplitude 
of the World ; and not to reduce the world to the 
narrowness of their minds. 

Experiment solitary touching the Orient colours in cHs^ 

Solution of metals, 

291. Metals give Orient and fine colours in flissolu- 
tions ; as gold giveth an excellent yellow, quicksilver 
an excellent green, tin giveth an excellent azure : like- 
wise in their putrefactions or rusts ; as vermilion, verdi- 
grise, bice, cirrus, &c., and likewise in their vitrifica- 
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tions. The cause is, for that by their strength of body 
they are able to endure the fire or streng waters, and 
to be put into an equal posture ; and again to retain 
part of their principal spirit ; whicli two things, (equal 
posture and quick spirits,) are required chiefly to make 
colours lightsome. 

Experiment Bolitary touching Prolongation of life, 

292. It conduceth unto long life, and to the more 
placid motion of the spirits, which thereby do less prey 
and consume the juice of the body, either that men's 
actions be free and voluntary, that nothing be done 
invita Minerva^ but secundum genium ; or on the other 
side, that the actions of men be füll of regulation and 
commands within themselves : for then the victory and 
performing of the command giveth a good disposition 
to the spirits ; especially if there be a procecding from 
degree to degree ; for then the sense of victory is the 
greater. An example of the former of these is in a 
country life; and of the latter in monks and philos- 
ophers, and such as do continually enjoin themselves.^ 

Experiment solitary touching appetite of union in bodies. 

293. It is certain that in all bodies there is an ap- 
petite of union, and evitation of Solution of continuity; 
and of tliis appetite there be many degrecs ; but the 
most remarkable, and fit to be distinguished, are three. 
The first in liquors ; the second in hard bodies ; and 
the third in bodies cleaving or tenacious. In liquors 
this aj)petite is weak : we see in liquors the threading 
of them in still icides, (as hath been said) ; the falling 
of them in round drops, (whicli is the form of union) ; 

1 The same doctrine is laid down in the Bist. Vita et Mortis. 
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aad the staying of them for a little timo in biibhli*» luul 
froth. In the second dc^roo or kind, thi» uppotitt^ in 
strong; as iu iron, in »tone, in woi)(l, &i% in tliu 
thirdf this appetite Is in a medium Ix'twDon tliu otliur 
two: for such bodies do partly follow thü tuuch uf 
another body, and partly Htick and oontinuo t(j thunw 
selves; and therofore they ropü, and druw thcmsülvtjs 
in threads; as wo seo in pitctb, gluu, birdlim«, &(!. 
But note, that all solid bodios uro oleaving, nioro or 
less ; and tliat they lovo botter tho touoh of soniowliat 
that is tangiblo, than of air. For water, in small 
quantity, clcaveth to any thing that is Molid ; and ho 
would metal too, if tho weight drow it not off. And 
theroforo gold foliato, or any motal foliato, eleaveth : 
but those bodics wbich aro noted to 1k) clanimy and 
cleaving, are sucli m liavo a inoro indiflt.Ti^nt appotitc 
(at onco) to follow anothor body, and to liold to tbem- 
selvcs. And thoreforo tboy an^ croinnionly bodio» ill 
mixed; and which tako nioro pliMiHun* in a foreign 
body, than in pr(»Mc^rving tlu^ir own nrnniHUiurv. ; and 
which have littlo prodoniijiantto in drouglii or nioiHturo. 

Experiment noUtary touahini/ the Hke. (ßpfrnttfmn of heat 

und thnt'} 

294. Timo and heat aro ft*IlowH in niany eifects. 
Hcat drioth bodicH that do casily (!Xpire ; tis parchmcnt, 
leaves, roots, clay, &(!. And ho dotli timo or ago arefy; 
aH in tho name bodies, hr, llcat diHS(;lvctli and moltr 
oth bodiüH that k(f(*p in tluMr Hpiritn ; aH in divorH li(]U(*- 
factions : and no dotli timo in Homc; bodioH of a noftor 

1 Th«i ttimlfigy \mi^t»tnn ihit opArntimiii of lioftt aiiii \\\um of titnt* Miw 
mentiofnr«! ii» tti« iiivtt«t|tfiitioit of tha fonii of lii'iit in tli« Nimim OrgoMUß' 
Seo i\\*i tw iütu of ilw mm!oii4 book (.Vol. I. \h 8M.J. 
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consistence; as is manifest in honey, which by age 
-waxeth more liquid ; and tbe ]ike in sugar ; and so in 
old oil, which is ever more clear, and more hot in 
medicinable use. Heat causeth tbe spirits to search 
some issue out of tbe body ; as in tbe volatility of 
metals : and so doth time ; as in tbe rust of metals. 
But generally heat doth that in small time which age 
doth in long. 

Experiment Bolitary touching the differing Operations of 

fire and time. 

295. Some things which pass tbe fire are softest at 
first, and by time grow hard ; as tbe crumb of bread. 
Some are barder wben they come firom tbe fire, and 
afterwards give again, and grow soft ; as tbe crust of 
bread, bisket, sweet-meats, sah, &c. Tbe cause is, for 
that in tbose things which wax hard witb time, the 
work of tbe fire is a kind of melting ; and in tbose 
that wax soft witb time (contrariwise) tbe work of 
the fire is a kind of baking ; and wbatsoever the fire 
baketli, time doth in some degree dissolve. 

Experiment Bolitary touching motions by imitation} 

296. Motions pass from one man to another, not so 
much by exciting imagination, as by imitation ; ^ es- 
pecially if there be an aptness or inclination before. 
Tberefore gaping, or yawning, and stretching do pass 
from man to man; for that that causeth gaping and 
stretching is, wben the spirits are a little beavy, by 
any vapour, or the like. For tben they strive (as it 

1 This and the next pangraph seem to have been snggested by Arist 
Prob. vii. 

2 Jnvüation in the original. — • J. 8, 
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were) to wring out and expel that which loadeth them. 
So men drowsy and desirous to sleep, or before the fit 
of an ague, do use to yawn and Stretch ; and do like- 
wise yield a voice or sound, which. is an interjection 
of expulsion : so that if another be apt and prepared 
to do the like, he followeth by the sight of another. 
So the laughing of another maketh to laugh. 

Experiment Bolitary touching infectiouB diseases, 

297. There be some known diseases that are infec- 
tious ; and others that are not. Those that are infec- 
tious are : First, such as are chiefly in the spirits, and 
not so much in the humours, and therefore pass easily 
from body to body; such are pestilences, hppitudes, 
and such like. Secondly, such as taint the breath; 
which we see passeth manifestly from man to man; 
and not invisibly, as the affects of the spirits do ; such 
are consumptigns of the lungs, &c. Thirdly, such as 
come forth to the skin, and therefore taint the air or 
the body adjacent; especially if they consist in an 
unctuous substance, not apt to dissipate ; such are 
scabs and leprosy. Fourthly, such as are merely in 
the humours, and not in the spirits, breath, or exhala- 
tions; and therefore they never infect but by touch 
only; and such a touch also as cometh within the 
epidermis ; as the venom of the French pox, and the 
biting of a mad dog. 

Experiment solitary touching the incorporation of poto- 

ders and liquors. 

298. Most powders grow more close and coherent 
by mixture of water, than by mixture of oil, though 
oil be the thicker body ; as meal, &c. The reason is 
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tbe (tim^jrmty nS WJieM ; whirli if it Ik5 more, rrmkitth 
tt \Hiv{'isitUtT iinbil/ition aiid inrfoqioratiori ; wliicli In 
moKt |M/wden( m more \^tiyfmn tliotn and water, tliart 
hiüsvmn th<;rft arul oil : but i>ttiriti;rH' «'olourn gr^Airul, 

Erjßmmmt WiHUiry Umt'Mng exerdue of tfui hody. 

%)\), Much motiori and itxumMi \h g<K>d ihr mfutu 
UnlUin ; and »ittiri^ and \mH inofion ftir othi^n, If Um 
Wly bi5 bot and void (ff »ii|m;HIuoiim rnoiHttire^f too 
iiiucb rnotion burti^tb ; and it In an error in iiby^ieianif 
to call too mucb uf>on tsxttreim, lAkawim* rncm ougFtt 
to l^ware tbat tlioy um mti lixurctne and a ft{)are diet 
U>tb: but if fnu(;b axarnnt*^ ihen a plmitiful di<ft; and 
if «{Mtririji; ditft, ihitn littl« ttxitrcAm*, TUi*- ben<*flt>« that 
<;omc of (ix<;n;iMe arc : Fir^t, tbat it Ki^ndotb nouri^h- 
rn<jnt into tb« part» nion^ forcibly. S<*r*ondly, tliat it 
bi5l|M;tb to itxcAirn by Hwi^at, and mt niakiftb ihn \türtH 
a>tHiniilali; iUa nionj jM?rf<fctly. Tliinlly, tbat it niak<;tb 
tb<$ HuliHtanf^o of tli^t b'^ly tuont Holid and c</tnpa/;t, and 
HO U*MH apt t^/ li<i ''/>nHiHn(;d and d(;|ir<;'biti'^l hy t]ut 
KpiritM. Thi* ovil« that c^;nu? of axitrciMt an; : Firut, 
tbat it niakidb tb<i »pirit« inor«? hot and [/njdat<;ry. 
Hifcondly, tbat it dotb ab^irb UkifwitM;, and att^fnnati; 
Uh) niurli i\ut rnointun; t/f tb<t body. Tbirdly, tbat it 
makfdli Unf gfitai ('AmoMmutw (i*M\nH'\ii\\y if it U? vio- 
htui) of ihit in ward partü, wbi<;b <l<*li^lit nion.' in r««t. 
Hut ^nrnitraWy <?x<?n'iw?, if it \Ht unu'.U^ \n no fri<md tu 
|>robirip^iition of lifi? ; wbi<'Ji i« on<t rmihit wby woniim 
b'v<? \iiu^y.r tban n»<;n, b<*^;au»<* tbtry ntir Kjhh.' 

' Vor iUf. kniim rt^undtu, lu^/rdiffg U* <krdnn, lrf,*;n liv« Umifttr (Hau 

IltlilllMl«. 
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Eocperiment Bolitary touching meaU ihat induce saüety. 

300. Some food we may use long, and much, with- 
out glutting; as bread, flesh that is not fat or rank, 
&c. Some other (though pleasant) glutteth sooner; 
as sweet meats, fat meats, &c. The cause is, for that 
appetite consisteth in the emptiness of the mouth of 
the stomach; or possessing it with somewhat that is 
astringent, and therefore cold and dry. But things^ 
that are sweet and fat are more Alling, and do swin^ 
and hang more about the mouth of the stomach, and 
go not down so speedily: and again tum sooner to 
choler, which is hot, and ever abateth the appetite. 
We see also that an other cause of satiety is an over- 
custom, and of appetite is novelty ; and therefore 
meats, If the same be continually taken, induce loath- 
ing. To give the reason of the distaste of satiety, and 
of the pleasure in novelty ; and to distinguish not only 
in meats and drinks, but also in motions, loves, Com- 
pany, delights, studies, what they be that custom 
maketh more grateful, and what more tedious ; were 
a large field. But for meats, the cause is attraction» 
which is quicker and more excited towards that which 
is new, than towards that whereof there remaineth a 
relish by former use. And (generally) it is a rule, 
that whatsoever is somewhat ingrate at first, is made 
grateful by custom ; but whatsoever is too pleasing at 
first, groweth quickly to satiate.^ 

1 The sabject of this paragraph is discassed by Aristotle. PnA. xxi. 
13. and 14. He points oat the distinction between active and passive 
habits which has been more fully developed by later writers, and especially 
by Butler. 

TOL. IV. 90 
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CENTURY IV. 



EtpmmmU in eomort touahing tfie elarification of 
Uquar»^ and the accderating thereof, 

AccELERATiON of time, in works of nature, may 
well be esteemed inter magnalia naturce. And 
even in divine miracles, accelerating of the time \h 
next to the creating of the matter, We will now 
tberefore proceed to the inquiry of it : and for 
84Sceleration of germination, we will refer it over 
unto the place where we shall handle the subject 
of plants generally ; and will now begin with other 
accelerations. 

801. Li(|[uors are (many of them) at the first thick 
and troubled ; as mußt, wort, juice of fruit«, or herbs 
expressed, &c. ; and by time they settle and clarify. 
But to make them clear before the time is a great 
work, for it is a spur to nature, and putteth her out 
of her pace : and besides, it is of good use for mak- 
ing drinks and sauces potable and serviceable speedily. 
But to know the means of accelerating elarification, we 
mußt first know the causes of elarification. The first 
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cause 18, by the Separation of the grosser parts of the 
liquor from the finer. The second, by the equal dis- 
tribution of the spirits of the liquor with the tangible 
parts : for that ever representeth bodies clear and un- 
troubled. The third, by the refining the spirit itseU, 
which thereby giveth to the liquor nioro splendour and 
more lustre. 

302. First, for Separation ; it is wrought by weight ; 
as in the ordinary residence or settlement of liquors ; 
by heat ; by motion ; by precipitation, or Sublimation 
(that is, a calling of the several [)arts either up or 
down, which is a kind of attraction) ; by adhesion, as 
when a body more viscous is mingled and agitated 
with the liquor, which viscous body (afterwards sev- 
ered) draweth witli it the grosser parts of the liquor ; 
and lastly, by percolation or passage, 

808. Secondly, for the cven distribution of the 
spirits ; it is wrought by gentle heat ; and by agitation 
or motion (for of time we si)eak not, fx^cause it is that 
we would anticipate and re^iresent) ; and it is wrought 
also by mixture of some other body, which hath a vir- 
tue to o[>en the liquor, and to make the spirits the 
better [)ass through. 

804. Thirdly, for the refining of the spirit ; it is 
wrought likewise by heat ; by motion ; and by mixing 
of s^jme body which hath virtue to attenuate. So 
therefore (having shewn the causes) for the acceler- 
ating of clarification in general, and the inducing of 
it, take these instances and trials. 

805. It is in common practice to draw wine or beer 
from the lees (which we call racking) ; whereby it 
will clarify much sooner; for the leas, though they 
keep the drink in heart, and make it lasting, yet 
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withal thej cast up some spissitude : and this instance 
k to be referred to Separation. 

806. On the other side it were good to try what the 
adding to the liquor more lees than his own will work ; 
for tbough the lees do make the liquor turbid, yet they 
refine the spirits. Take therefore a vessel of new beer, 
and take another vessel of new beer, and rack the one 
vessel from the lees, and pour the lees of the racked 
vessel into the unracked vessel, and see the efiect : this 
instance is referred to the refining of the spirits. 

807. Take new beer, and put in some quantity of 
stale beer into it, and see whether it will not accelerate 
the clarifieation, by opening the body of the beer, and 
cutting the grosser parts, whereby they may fall down 
into lees. And this instance again is referred to separ 
ration. 

808. The longer malt or herbs, or the like, are in- 
fused in liquor, the more thick and troubled the liquor 
is ; but the longer they be decocted in the liquor, the 
clearer it is. The reason is piain, because in infusion, 
the longer it is, the greater is the part of the gross body 
that goeth into the liquor : but in decoction, though 
more goeth forth, yet it either purgeth at the top, or 
settleth at the bottom. And therefore the most exact 
way to clarify is, first to infiise, and then to take off the 
liquor and decoct it ; as they do in beer, which hath 
malt first infused in the liquor, and is afterwards boiled 
with the hop. This also is referred to Separation. 

809. Take hot embers, and put them about a bottle 
filled with new beer, almost to the very neck : let the 
bottle be well stopped, lest it fly out : and continue it, 
renewing the embers every day, by the space of ten 
days : and then compare it with another bottle of the 
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same beer sei hj. Take also lime both quenched and 
unquenched, and set the bottles in them vt smpra. 
Thi8 instance is referred both to the even distribution, 
and also to the refining of the spirits bj heat. 

810. Take bottles, and swing them, or carry them 
in a wheel-barrow upon rough ground, twice in a day ; 
but then you may not fiU the bottles fall, but leave 
some air ; for if the liquor come close to the stopple, it 
cannot play nor flower: and when yon have shaken 
them well either way, pour the drink into another bot- 
tle, stopped close after the nsnal manner ; for if it stay 
with much air in it, the drink will pall ; neither will it 
settle so perfectly in all the parts. Let it stand some 
twenty-four hours, then take it, and put it again into 
a bettle with air, tU supra : and thence into a bottle 
stopped, ut 9Upra: and so repeat the same Operation 
for seven days. Note that in the emptying of one bot- 
tle into another, you must do it swiftly, lest the drink 
pall. It were good also to try it in a bottle with a 
Kttle air below the neck, without emptying. This in- 
stance is referred to the even distribution and refining 
of the spirits by motion. 

311. As for percolation, inward and outward, (which 
belongeth to Separation,) trial would be made of clarify- 
ing by adhesion, with milk put into new beer, and stir- 
red with it : for it may be that the grosser part of the 
beer will cleave to the milk : the doubt is, whether the 
milk will sever well again : which is soon tried. And 
it is usual in clarifying hippocras to put in milk ; which 
after severeth and carrieth with it the grosser parts of 
the hippocras, as hath been said elsewhere. Also for 
the better clarification by percolation, when they tun 
new beer, they use to let it pass through a strainer ; 
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and it is like the finer the strainer is, the clearer it 
ivill be. 

Eocperiments in consort touching maturaiion^ and the 
aecelerating thereof. And first^ touching the maturor 
tum and quickening of drinks. And next, touching 
the maturation of fruits. 

The aecelerating of maturation we will now in- 
quire of, and of maturation itself. It is of three 
natures. The maturation of fruits, the maturation 
of drinks, and the maturation of impostumes and 
ulcers. This last we refer to another place, where 
we shall handle experiments medicinal. Tfaere be 
also other maturations, as of metals, &c., whereof 
we will speak as occasion serveth. But we will 
begin with that of drinks, because it hath such 
affinity with the clarification of liquors. 

812. For the maturation of drinks, it is wrought 
by the congregation of the spirits together, whereby 
they digest more perfectly the grosser parts : and it 
is effected partly by the same means that clarification 
is (whereof we spake before) ; but then note, that 
an extreme clarification doth spread the spirits so 
smooth, as they become dull, and the drink dead, 
which ought to have a little flowering. And there- 
fore all your clear araber drink is flat. 

313. We see the degrees of maturation of drinks, 
in must; in wine, as it is drunk; and in vinegar. 
Whereof must hath not the spirits well congregated ; 
wine hath them well united, so as they make the 
parts somewhat more oily ; vinegar hath them con- 
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gregated, bat morc jcjune, and in smaller quantity, 
the greatest and finest spirit and part being exbaled: 
for we see vinegar is made by setting the vessel of 
wine against the hot sun; and therefore vinegar will 
not burn ; for that much of the finer part is exhaled. 
314. The refreshing and qaickening of drink palied 
or dead, is by enforcing the motion of the spirit: so 
we see that open weather relaxeth the spirit, and 
maketh it more lively in motion. We see also bottling 
of beer or ale, while it is new and füll of spirit, 
(so that it spirteth when the stopple is taken forth,) 
maketh the drink morc quick and windy. A pan of 
coals in the cellar doth likewise good, and maketh 
the drink work again. New drink put to drink that 
is dead provoketh it to work again: nay, which is 
more, (as some affirm) a brewing of new beer, set 
by old beer, maketh it work again. It were good also 
to enforce the spirits by some mixtures that may excite 
and quicken them ; as by the putting into the bottles, 
nitre, chalk, lime, &c. We see cream is matured, and 
made to rise more speedily, by putting in cold water; 
which, as it seemeth, getteth down the whey. 

815. It is tried, that the burying of bottles of drink 
well stopped, either in dry earth a good depth, or in 
, the bottom of a well within water, and best of all, 
the hanging of them in a deep well somewhat above 
the water, for some fortnight's Space, is an excellent 
means of making drink fresh and quick ; for the cold 
doth not cause any exhaling of the spirits at all ; as 
heat doth, through it rarifieth the rest that remain ; 
but cold maketh the spirits vigorous, and irritateth 
them, whereby thcy incorporate the parts of the liq- 
uor perf'ectly. 
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816. As for the maturation of fraits, it is wroaght 
by the calling forth of the spirits of the body outward, 
and so spreading them more smoothly: and likewise 
by digesting in some degree the grosser parts ; and this 
is effected by heat ; motion ; attraction ; and by a rudi- 
ment of putrefaction ; for the inception of putrefac- 
tion hath in it a maturation. 

817. There were taken apples, and laid in straw ; 
in hay; in flour; in chalk; in Hme; covered over 
with onions ; covered over with crabs ; closed up in 
wax; shut in a box, &c. There was also an apple 
hanged up in smoke. Of all which the experiments 
sorted in this manner. 

818. After a month's space, the apple inclosed in 
wax was as green and fresh as at the first putting 
in, and the kerneis continued white. The cause is, 
for that all exclusion of open air (which is ever 
predatory) maintaineth the body in his first fresh- 
ness and moisture; but the inconvenience is, that it 
tasteth a little of the wax ; which, I suppose, in a 
pomegranate or some such thick-coated fruit, it would 
not do. 

819. The apple hanged in the smoke turned like 
an old melloAV apple, wrinkled, diy, soft, sweet, yellow 
within. The cause is, for that such a degree of heat 
which doth neither melt nor scorch (for we see that 
in a great heat, a roast apple softeneth and melteth ; 
and pigs' feet, made of quarters of wardens, scorch 
and have a skin of coal,) doth mellow, and not adure : 
the smoke also maketh the apple (as it were) sprinkled 
with soot, which helpeth to mature. We see tliat in 
drying of pears and prunes in the oven, and removing 
of them often as they begin to sweat, there is a like 
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Operation ; but that is with a hr more intense degree 
of heat. 

820. The apples covered in the Urne and ashes were 
well matnred; as appeared both in their yellowness and 
sweetness. The cause is, for that that degree of heat 
which is in lime and ashes (being a smothering heat) 
is of all the rest most proper ; for it doth neither liquefy 
nor arefy ; and that is tme matnration. Note, that the 
taste of those apples was good ; and therefore it is the 
experiment fittest for use. 

821. The apples covered with crabs and onions were 
likewise well matured. The cause is, not any heat ; 
but for that the crabs and the onions draw forth the 
spirits of the apple, and spread them equally through- 
out the body; which taketh away hardness. So we 
see one apple ripeneth against another. And therefore 
in making of cyder they tum the apples first upon a 
heap. So one Cluster of grapes that toucheth another 
whilst it groweth, ripeneth fiister ; botnis contra botrvm 
cüius maturesdt} 

822. The apples in hay and the straw ripened ap- 
parently, though not so much as the other; but the 
apple in the straw more. The cause is, for that the 
hay and straw have a very low degree of heat, but yet 
close and smothering, and which drieth not. 

828. The apple in the close box was ripened also: 
the cause is, for that all air kept close hath a degree of 
warmth ; as we see in wool, für, plush, &c. 

Note, that all of these were compared with an- 
other apple of the same kind that lay of itself ; and 
in comparison of that were more. sweet and more 
yellow, and so appeared to be more ripe. 

1 ThiB is taken from Erasmui*! Adages, ÜL 2. 48. 
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324. Take an apple or pear, or other liko fruit, and 
roll it upon a table hard : we see in common expcri^ 
ence, tliat the roUing doth soften and sweeten the fruit 
presently ; which is notliing but the sniooth distribution 
of the spirits into the parts ; for the \mequal distribu- 
tion of the spirits maketh the harshness : ^ but this 
hard roUing is between eoncoction and a simple matu- 
ration ; therefore, if you should roll tliem but gently, 
perhaps twice a day, and continue it some seven days, 
it is like they would mature more finely, and like uuto 
the natural maturation. 

325. Take an apple, and cut out a picce of the top, 
and Cover it, to see whether that Solution of continuity 
will not hasten a maturation : we see that where a 
wasp or a fly or a worm hath bitten in a grape or any 
fruit, it will sweeten hastily. 

326. Take an apple, &c., and prick it with a pin füll 
of holes, not deep, and smear it a littlc with sack, or 
cinnamon water, or spirit of wine, every day for ten 
days, to see if the Virtual heat of the wine or strong 
waters will not mature it. 

In these trials also, as was used in the first, set 
another of the same fruits by, to compare them ; 
and try them by their yellowness and by their 
sweetness. 

Experiment solitary touching the making of gold, 

The World hath been much abused by the opinion 
of making of gold : the work itself I judge to be 
possible ; but the means (hitherto propounded) to 

1 Barriikneu in the original. — • J, 3. 
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effect it are, in the practice, füll of error and im- 
posture ; and in the tbeory, fall of unsound imaginär 
tions. For to say that natare hatb an intention to 
make all metals gold ; and that if she were deliv* 
ered from impediments, she would perform her own 
work ; and that if the crudities, impurities, and lep- 
rosies of metals were cured, they would become 
gold ; and that a little quantity of the medicine, in 
the work of prqjection, will tum a sea of the baser 
metal into gold by multiplying: all these are but 
dreams ; and so are many other grounds of alche- 
my« And to help the matter, the alcbemists call 
in likewise many vanities out of astrology, natural 
magic, superstitious interpretations of Scriptures, 
auricular traditions, feigned testimonies of ancient 
authors, and the like. It is true, on the other side, 
they have brought to light not a few profitable 
experiments, and thereby made the world some 
amends. But we, when we shall come to handle 
the Version and transmutation of bodies, and the 
experiments concerning metals and minerals, will 
lay open the true ways and passages of nature, 
which may lead to this great effect. And we 
commend the wit of the Chineses, who despair 
of making of gold, but are mad upon the mak- 
ing of silver : ^ for certain it is that it is more 

^ See Purchas's Pilgrinu, iii. 332., and v. 467. Bat these passages do 
not sbow that the Chinese despaired of being able to make gold, and it is 
therefore probable that Bacon*8 infonnation was derived from some other 
•ource. 
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difliicult to make gold (which is the mo8t ponderous 
and inateriate aniongst metals) of other metals less 
ponderous and less materiate, than (via versa) to 
make »ilver of lead or quickttilver ; both which are 
more ponderous than silver ; so that they need 
rather a further degree of fixation than any con- 
densation. In the mean time, by occasion of han- 
dling the axiorns touching maturation, we will direct 
a trial touching the maturing of tnetals, and thereby 
turning some of them into gold : for we conceive 
indeed that a perfect good concoction or digestion 
or maturatioii of some metals will produce gold« 
And here we call to mind that we knew a Dutch- 
man, that had wrought himself into the belief of a 
greut person by uiidertaking that he could make 
gold, whoHe (ÜHCourse wan, that gold might be 
made ; bot that the alchemists over-fired the work : 
for (he Said) the making of gold did require a very 
temperate heat, as being in nature a subterrany 
work, where little heat cometh ; but yet more to 
the making' of gold than of any other metal ; and 
therefore that he would do it with a great lump that 
should carry a temperate and equul heat ; and that 
it was the work of many monthn. The device of 
the lamp was folly; but the over-firing now UHed, 
and the equal heat to be required, and the mak- 
ing it a work of some good time, are no ill dis- 
courses. 

We resort therefore to our axioms of maturation, 
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in effect touched before. The first is, that there be 
used a temperate heat ; for they are ever temperate 
heats that digest and mature: wherein we mean tem- 
perate according to the nature of the subject ; for that 
may be temperate to fruits and liquors, which will 
not work at all upon metals. The second is, that 
the spirit of the metal be quickened, and the tan- 
gible parts opened : for without those two Opera- 
tions, the spirit of the metal wrought upon will not 
be able to digest the parts. The third is, that the 
spirits do spread themselves even, and move not 
subsultorily ; for that will make the parts close and 
pliant. And this requireth a heat that doth not rise 
and fall, but continue as equal as may be. The 
fourth is, that no part of the spirit be emitted, but 
detained : for if there be emission of spirit, the body 
of the metal will be hard and churlish. And this 
will be performed, partly by the temper of the fire, 
and partly by the closeness of the vessel. The fifth 
is, that there be choice made of the likeliest and 
best prepared metal for the version: for that will 
facilitate the work. The sixth is, that you give 
time enough for the work; not to prolong hopes 
(as the alchemists do)^ but indeed to give nature 
a convenient space to work in. These principles 
are most certain and true; we will now derive a 
direction of trial out of them, which may perhaps 
by further meditation be improved. 

327. Let there be a small fumace made, of a tem- 
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perate heai; let the heat be such as tnay keep th« 
metal pcrpetually tnolteiif and no more ; for that abore 
all itnportcth to iho work. For the tnatcrial, take 
»ilver, which i« the mctal that in nattire »ymbolizeth 
mo«t with gold;^ pnt in al»o with the «ilver, a tenth 
part of qnick»nvcr, and a twelfth part of nitre, by 
wcight ; both thc»c to qtiicken and opcn the body of 
the mctal ; and m let the work be continned by the 
9pace of »ix months at the least. I wish also, that 
tbero be at »ome time» an injcction of »ome oiled stib' 
stance ; such as they tise in the rccovering of gold, 
which by vexing with »eparations hath bcen made 
churlish ; and thi» in to lay the part» more dose and 
»mooth, which in the main work* For gold (a« we 
«ee) i» the clo«c»t (and therefore tlie hcaviest) of met- 
als ; and i» likewise the most flexible and tensible. 
Note, that to think to make gold of quicksilver, be- 
cauflc it in the heaviest, in a thing not to be hoped ; 
for quicksilver will not cndure the manage of the fire* 
Ncxt to silver, I think copper wcrc fittcst to be the 
material. 

Experiment nolitary touching the nature cf gold, 

828. Gold hath thcse natare» ; grcatnc»» of weight, 
cloucness of part», fixation, pliantne»» or »oftne»», im- 
mnnity from ntst, colotir or tincture c;f yellow. Tliere- 
fore the snrc way (thcnigh most abont) to make gold, 
i» to know the cause» of the »cvcral nature» before 
rehear»ed, and the axioms concoming the same. For 

* iSeAide fh« sf mbolisms between |^oM and wivftf with trliich liacon w«« 
«cqiiAinted, iyfi) v^ry remflrkflble relatjf/n» have befrti RJncfl obs«rvf!f1 — 
their Jwmiorphlsfn, an^l thft fqiiality nf th^if cfjti}ir«len» Yoliime«. In both 
iiie96 rcRpcct« \hcy fl^ree wifh Tellurium, «nd the Uiree metal« are ffe- 
quMiily found combined nt asAociaUKl together« 
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if a man can make a metal that hath all these proper- 
ties, let men dispute whether it be gold or no. 



Experiments in consort touching the inducing and accelr 

erating of putrefaction. 

The inducing and accelerating of putrefaction is 
a subject of a very universal inquiry: for corrup- 
tion is a reciproeal to generation : and they two are 
as nature's two terms or boundaries; and the guides 
to life and death. Putrefaction is the work of the 
spirits of bodies, vvhich ever are unquiet to get forth 
and congregate with the air, and to enjoy the sun- 
beams. The getting forth, or spreading of the spir- 
its (which is a degree of getting forth), have five 
diifering Operations. If the spirits be detained 
within the body, and move more violently, there 
followeth coUiquation ; as in metals, &c. If more 
mildly, there followeth digestion or maturation ; 
as in drinks and fruits. If the spirits be not 
merely detained, but protrude a little, and that 
motion be confused and inordinate, there followeth 
putrefaction; which ever dissolveth the consisteuce 
of the body into much iuequality ; as in flesh, 
rotten fruits, shining wood, &c., and also in the 
rust of metals. But if that motion be in a cer- 
tain Order, there followeth vivification and figura- 
tion ; as both in living creatures bred of putre- 
faction, and in living creatures perfect. But if 
the spirits issue out of the body, there followeth 
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desiccatlon, Induration, consumption, &c.; as in 
brick, evaporation of bodies liquid, &c. 

329. The means to induce and accelerate putre&c- 
tion are, first, by adding some cnide or watery moist- 
ure ; as in wetting of any flesh, fruit, wood, with water, 
&c. For contrariwise unctuous and oilj substance 
preserve. 

330. The second is by invitation or excitation; as 
when a rotten apple lieth close to another apple that is 
sound ; or when düng (which is a substance already 
putrefied) is added to other bodies. And this is also 
notably seen in church-yards, where they bury much ; 
where the earth will consume the corpse in far shorter 
time than other earth will. 

331. The third is by closeness and stopping, which 
detaineth the spirits in prison more than they would ; 
and thereby irritateth them to seek issue ; as in com 
and clothes, which wax musty ; and therefore open air, 
(which they call der perflabiliSj') doth preserve : änd 
this doth appear more evidently in agues, which come 
(most of them) of obstructions, and penning the hu- 
mours, which thereupon putrefy. 

332. The fourth is by Solution of continuity : as we 
see an apple will rot sooner if it be cut or pierced ; and 
so will wood, &c. And so the flesh of creatures alive, 
where they have received any wound. 

333. The fifth is either by the exhaling or by the 
driving back of the principal spirits, which preserve 
the consistence of the body ; so that when their gov- 
emment is dissolved, every part retumeth to his nature 
or homogeny. And this appeareth in urine and blood, 
when they cool, and thereby break : it appeareth also 
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in the gangrene, or mortification of flesh, either by 
Opiates or by intense colds. I conceive also the same 
effect is in pestilences ; for that the malignity of the 
infecting vapour daunteth ^ the principal spirits, and 
maketh them fly and leave their regiment ; and then 
the humours, flesh, and secondary spirits, do dissolve 
and break, as in an anarchy. 

334. The sixth is, wlien a foreign spirit, stronger 
and more eager than the spirit of the body, entereth 
the body ; as in the stinging of serpents. And this is^ 
the cause (generally) that upon all poisons followeth: 
swelling : and we see swelling followeth also whe» the* 
spirits of the body itself eongregate too mueh ; as upon 
blows and bruises; or when they are pent in too much, 
as in swelling upon cold. And we see also, that the 
spirits Coming of putrefaction of humours in agues, 
&c., which may be counted as foreign spirits though 
they be bred within the body, do extinguish and 
suflFocate the natural spirits and heat. 

335. The seventh is by such a weak degree of heat» 
as setteth the spirits in a little motion, but is not able 
either to digest the parts, or to issue the spirits ; as is 
Seen in flesh kept in a room that is not cool ; whereas 
in a cool and wet larder it will keep longer. And we 
see that vivification (whereof putrefaction is the bastard 
brother) is effected by such soft heats ; as the hatching 
of eggs, the heat of the womb, &c. 

336. The eighth is by the releasing of the spirits, 
which before were close kept by the solidness of 
their coverture, and thereby their appetite of issuing 
checked ; as in the artificial rusts induced by streng 
waters in iron, lead, &c. And therefore wetting 

1 Datmceik in the original. — J. 8. 
VOL. IV. 21 
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hasteneth rust or putrufaction of any thing, because 
it Hoftoneth thü cruMt for tho spirits to coniu forth. 

887. Thü ninth in by the interchango of liuat and 
cold, or wot atid dry ; oh wo hoo in tho mouldering of 
uarth in frostn and Huti : and in tho tnoro hacity rotting 
of wood thttt h mnnotimoH wot, Momotiino» dry. 

888. Tho tonth i» by timo, and tho work and pro- 
ceduro of tho H\nr\tA thonim^lvoM, which cannot keop 
.thoir Station ; oMpccially if thoy bo loft to thomftolve», 
«nd thoro ho not a^tation or local motion. As we 
«00 in corn not »tirrod, and uicn^n bodioN not oxer* 
ci»od. 

880. All tnould» aro incoptionn of pntrofaction ; os 
the tnonldn of pioM and HuMh ; tho niottldn of orangos 
and Icmon«; which mouhl» aftorwardH turn into worms, 
or moro odiou« putrofa(;tton« ; and tlu^rc^foro (cotnmon- 
ly) prove to bo of ill odour. And if tho body bo liq- 
uid, and not apt to putrofy totally, it will rast np a 
niothor in tho toji; an tho niothi^rM of distilK^d watorM. 

840. MoHM Im a kind ofnioidd of tho c^arth and trooH. 
But it niay bo bottor «ortod m a rudiniont of gormino- 
tion, to which wo rofor it. 

Mx'pmmenU in oonmyrt t/ruchtnf/ jtrohibUiny cmd jmwmi' 

It iH an inquiry of cxcolhmt uho to inqniro of tho 
moan« of proventing or Htaying- pntrofaction ; for 
thoroin conniHtoth tho nioanH of conMorvation of 
bodie«: for Imhücm havo two kinds of diMHohitionn ; 
tho ono hy conHurnption and (h*Miccnfion, tho othor 
.by putroftwlion. Jjut im for tho putrofaction» of 
the bodios of tnon and living croaturoN (an in agues, 
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Worms, consumptioDs of the lungd, impostumes, and 
ulcers both inwards and outwards) they are a grea,t 
part of physic and surgery ; and therefore we will 
reserve the inquiry of them to the proper place, 
where we shall handle medicinal experiments of 
all sorts. Of the rest we will now enter into an 
inquiry : wherein much light may be taken from 
that which hath been said of the means to induce 
or accelerate putrefaction : for the removing that 
which caused putrefaction, doth prevent and avoid 
putrefaction. 

341. The first means of prohibiting or cliecking pu- 
trefaction is cold : for so we see that meat and drink 
will last longer unputrefied, or unsoured, in winter 
than in sümmer : and we see that flowers and fruits, 
put in conservatories of snow, keep fresh. And this 
worketh by the detention of tlie spirits, and constipa- 
tion of the tangible parts. 

342. The second is asti-iction : for astriction prohib- 
iteth dissolution; as we see (generally) in medicines, 
whereof such as are astringents do inhibit putrefaction: 
and by the same reason of astringency, some small 
quantity of oil of vitriol will keep fresh water long 
from putrefying. And this astriction is in a sub- 
stance that hath a Virtual cold ; and it worketh 
(partly) by the same means that cold doth. 

343. The third is the excluding of the air ; and 
again, the exposing to the air: for these contra ries 
(as it cometh often to pass) work the same efFect, 
according to the nature of the subject matter. So 
we see that beer or wine, in bottles close stopped, 
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last long ; that the gamers under ground keep com 
longer than those above ground ; and that fruit closed 
in wax keepeth fresh ; and likewise bodies put in honey 
and flour keep more fresh : and liquors, drinks, and 
Juices, with a Httle oil cast on the top, keep fresh. 
Cqntrariwise, we see that cloth and apparel not aired 
do breed moths and mould ; and the diversity is, that 
in bodies that need detention of spirits, the exclusion 
of the air doth good ; as in drinks and com : but in 
bodies that need emission of spirits to discharge some 
of the superfluous moisture, it doth hurt, for they re- 
quire airing. 

844. The fourth is motion and stirring ; for putre- 
fiwjtion asketh rest : for the subtile motion which putre- 
faction requireth, is disturbed by any agitation : and all 
local motion keepeth bodies integral, and their parts 
together ; as we see that tuming over of com in a 
gamer, or letting it mn like an hour-glass from an 
Upper room into a lower, doth keep it sweet : and 
running waters putrefy not ; and in men's bodies, exer- 
cise hindereth putrefaction ; and contrariwise, rest and 
want of motion, or stoppings, (whereby the run of hu- 
mours, or the motion of Perspiration is stayed,) further 
putrefaction ; as we partly touched a little before. 

845. The fifth is the breathing forth of the adventi- 
tious moisture in bodies ; for as wetting doth hasten 
putrefaction, so convenient drying (whereby the more 
radical moisture is only kept in) putteth back putre- 
faction ; so we see that herbs and flowers, if they be 
dried in the shade, or dried in the hot sun for a small 
time, keep best. For the emission of the loose and 
adventitious moisture doth betray the radical moist- 
iu*e, and carrieth it out for Company. 



CENTURY IV. 826 

346. The sixth is the strengthening of the spirits of 
bodies ; for as a great heat keepeth bodies from putr©- 
faction, but a tepid heat inclineth them to putrefaction : 
so a strong spirit likewise preserveth, and a weak or 
faint spirit disposeth to corruption. So we find that 
Salt water corrupteth not so soori as fresh : and saltmg 
of oysters, and powdering of meat, keepeth them from 
putrefaction. It would be tried also whether chalk put 
into water or drink doth not preserve it from putrefy- 
ing or speedy souring. So we see that strong beer will 
last longer than small ; and all things that are hot and 
aromatical do help to preserv^e liquors, or powders, &c. ; 
which they do as well by strengthening the spirits, as 
by soaking^ out the loose moisture. 

347. The seventh is Separation of the cruder parts, 
and thereby making the body more equal ; for all un- 
perfect mixture is apt to putrefy; and watery sub- 
stances are more apt to putrefy than oily. So we see 
distilled waters will last longer than raw waters ; and 
things that have passed the fire do last longer than 
those that have not passed the fire ; as dried {)ears, &c. 

348. The eighth is the drawing forth continually of 
that part where the putrefaction beginneth ; which is 
(commonly) the loose and watery moisture ; not only 
for the reason before given, that it provoketh the radi- 
cal moisture to come forth with it ; but because being 
detained in the body, the putrefaction taking hold of 
it, infecteth the rest : as we see in the embalming dead 
bodies ; and the same reason is of preserving herbs, or 
fruits, or flowers, in bran or meal. 

349. The ninth is the commixture of any thing that 
is more oily or sweet : for such bodies. are least apt to 

^ So in the originaL -*/. 8, 
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putrefy, thc air working littlo upon them ; and thoy 
not putrcfying, prcacrvo tho rcst. And thcrcforc we 
lee syrupii and ointinünt» will la^t longcr than jnicos. 

8ß0. Tlie tenth i« tho commixturo of Homewhat that 
is dry ; for putrcfaction bcginneth fiwt froin th« «pir- 
itSf and th6n from thc moisture : and that tliat ih dry 
18 unapt to putrefy : and tliorcforc smokc proHcrvoth 
flesh ; üH wo aco in bacon, and ncat»' tonguoA, and 
Martlomafi boof,^ &c. 

851. Tho opinion of »omo of tho anriontH, that 
blown airH do proHorvo bodio» longor tlian othor airs, 
secmcth to mo probable;^ for that tlio blown air», 
being overcharged and comproMHcd, will hardly rcccive 
thc exlialing of any thing, but rathor rojiiil»o it. It 
•WM tricd in a blown bladdor, v/liorointo floHh waH put, 
and likuwiHo a flow(}r, and it Horti^d not : for dry blad- 
dcr» will not blow ; and now bladdorn rathor furthor 
putrofac.tion : tlio way woro tlu»roforo to blow »trongly 
with a pair of b(?llow8 into a liogwlioad, putting into 
tho hogwlicad (befonj) that whic^h you would havo 
proMorvod ; and in tho instant that you withdraw tho 
1)cllowN, Htop tho hole oloHO. 

ExperimerU aolitary touching wood Hldning in the dark, 

852. Th<; oxporiinont of wood that Hhincjtli in tlio 
dark, wc? havo dilig<?Titly drivcen and purMucd : tho 
rathor, for that of all thing« that givo light lu^ro bo- 
low, it Ih tho moHt durablo, and hatli h^ant u))paront 
motion. Finj and flarno aro in contiruial cxponce ; 
sugar Hhinoth only whilo it in in Horaping; and »alt- 

^ For an account (;f thi; phraN«; MartlitmaiHbcof, nMt Matraiilfty, HUUrry of 
KngUind^ vol. i. p. 915. 
^ AriMt. I'rob. xxii. 4. and xxv. 17. 
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water while it is in dashing; glow-worms have thdr 
shining white they live, or a little after. Only scales 
uf fishes (putrefied) seem to be of the same nature 
with shining wood : and it is tme that all putrefaction 
hath with it an inward motion, as well as fire or light. 
The trial sorted thus : 1. The shining is in some pieces 
morc bright, in some more dim ; bat the most bright 
of all doth not attain to the light of a glow-worm. 
2. The woods that have been tried to shine, are chiefly 
sallow and willow : also the ash and hazle ; it maj be 
it holdeth in others. 3. Both roots and bodies do 
shine, but the roots better. 4. The colour of the 
shining part, by day-Iight, is in some pieces white, in 
some pieces inclining to red; which in the country 
they call the white and red garret. 5. The part that 
shineth is (for the most part) somewhat soft and moist 
to feel to ; but some was found to be firm and Iiard ; 
so as it might be figured into a cross, or into beads, &c. 
But you must not look to have an image, or the like, 
in any thing that is lightsome ; for even a face in iron 
red-hot will not be seen, the light confounding the 
small differences of lightsome and darksome, which 
shew the figure. 6. There was the shining part pared 
off, tili you came to that that did not shine ; but within 
two days the part contiguous began also to shine, being 
laid abroad in the dew ; so as it seemeth the putrefac- 
tion spreadeth. 7. There was other dead wood of like 
kind tliat was laid abroad, which shined not at the 
first ; but after a night's lying abroad began to shine. 
8. There was other wood that did first shine; and 
being laid dry in the house, within five or six days 
lost the shining ; and laid abroad again, recovered the 
shining. 9. Shining woods being laid in a dry room, 



328 NATURAL HISTORY. 

within a sevennight lost their shining ; but being laid 
in a cellar, or dank room, kept the shining. 10. The 
boring of holes in that kind of wood, and then lajing 
it abroad, seemeth to conduce to make it shine : the 
cause is, for that all Solution of continuity doth help 
on putrefaction, as was touched before. 11. No wood 
hath been yet tried to shine, that was cut down alive, 
but such as was rotted both in stock and root while it 
grew. 12. Part of the wood that shined was steeped 
in oil, and retained the shining a fortnight. 13. The 
like succeeded in some steeped in water, and much bet- 
ter. 14. How long the shining will continue, if the 
wood be laid abroad every niglit, and taken in and 
sprinkled with water in the day, is not yet tried. 
15. Trial was made of laying it abroad in frosty 
weather, which hurt it not. 16. There was a great 
piece of a root which did shine, and the shining 
part was cut off tili no more shined; yet after two 
nights, though it were kept in a dry room, it got a 
shining. 

Experiment %olitary touching the acceleration of birth, 

353. The bringing forth of living creatures may be 
accelerated in two respects : the one, if the embryo 
ripeneth and perfecteth sooner : the other, if there be 
some cause from the mother's body, of expulsion or 
putting it down : whereof the former is good, and 
argueth strength ; the latter is ill, and cometh by ac- 
cident or disease. And therefore the ancient Obser- 
vation is true, that the child born in the seventh month 
doth commonly well ; but born in the eighth month 
doth (for the most part) die. But the cause assigned 
is fabulous ; which is, that in the eighth month should 
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be the retum of the reign of the planet Saturn, which 
(as they say) is a planet malign ; whereas in the 
seventh is the reign of the moon, which is a planet 
propitious.^ But the true cause is, for that where 
there is so great a prevention of the ordinary time, it 
is the lustiness of the child ; but when it is less, it is 
some indisposition of the mother. 

Experiment solitary touching the acceleration of growth 

and statwe. 

854. To accelerate growth or stature, it must pro- 
ceed either from the plenty of the nourishment, or 
from the nature of the nourishment, or from the quick- 
ening and exciting of the natural heat. For the first, 
excess of nourishment is hurtful; for it maketh the 
child corpulent; and growing in breadth rather than 
in height. And you may take an experiment from 
plants, which if they spread much are seldora tall. As 
for the nature of the nourishment : First, it may not 
be too dry ; and therefore children in dairy countries 
do wax more tall, than where they feed more upon 
bread and flesh. There is also a received tale, that 
boiling of daisy roots in milk (which it is certain are 

1 We read in Omar that the first month after conception "fit in dispo- 
sitione Saturni disponitque eum per frigus." The second is similarly in* 
fluenced by Jupiter, and so on. Thus the seventh is influenced by the 
Moon — " fit in dispositione Lunse et perficitar in eo ejus imago. Qai si 
tunc in dispositione Lunse fuerit natus evadet. Si vero fuerit natus in 
octavo revertitur in eo dispositio Saturni et morietur. Et si natus fuerit in 
nono mense revertitur dispositio ad Jovem et vivit, si Deus voluerit." — 
Omary De NativitatUms^ iii., appended to the^ Basil edition of Julius Fir- 
micus (1551). 

Censorinus, De Die naiali, c. 8., gives quite a different reason. The 
phrase " perficitur in eo ejus jmago" means that in the seventh month the 
face of the child is perfected, and that it is an image or ectype ofthat which 
is Seen in the moon. 
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great driers) will make dogs little. But so much is 
tnie, that an over-dry nourishment in childhood putteth 
back statnre. Secondly, the nourishment must be of 
an opening nature ; for that attenuateth the juice, and 
fiirthereth the motion of the spirits upwards. Neither 
is it without cause, that Xenophon, in the nurture of 
the Persian children, doth so much commend their 
feeding upon cardamon ; which (he saith) made them 
grow better, and be of a more active habit.^ Carda- 
mon is in Latin nasturtium^ and with us water-cresses ; 
which, it is certain, is an herb that, whilst it is young, 
is friendly to life. As for the quickening of natural 
heat, it must be done chiefly with exercise ; and there- 
fore (no doubt) much going to school, where they sit 
so much, hindereth the growth of children ; whereas 
country people that go not to school, are commonly of 
better stature. And again men must beware how they 
give children any thing that is cold in Operation ; for 
even long sucking doth hinder both wit and stature. 
This hath been tried, that a whelp that hath been 
fed with nitre in milk, hath become very little, but 
extreme lively : for the spirit of nitre is cold. And 
though it be an excellent medicine in strength of years 
for Prolongation of life, yet it is in children and young 
creatures an enemy to growth ; and all for the same 
reason ; for heat is requisite to growth ; but after a 
man is come to his middle age, heat consumeth the 
spirits ; which the coldness of the spirit of nitre doth 
help to condense and correct. 

1 Xenophon, Cyropsed. i. 2. 



CENTÜBY IV. 881 

ExperimenU in eonsort Umehing mdphur and mercury^ 
two of Paracelsus* Prmciple$. 

There be two great families of things. You 
may term them by several names ; sulphureous and 
mercurial, which are the chemist 8 words (for as 
for their sal^ which ig their third Principle, it is a 
Compound of the other two) ; inflammable and not 
inflammable ; mature and crade; oily and watery. 
For we see that in subterranies there are, as the 
fathers of their tribes, brimstone and mercury ; in 
vegetables and living creatures there is water and 
oil ; in the inferior order of pneumaticals there i» 
air and flame ; and in the superior there is the 
body of the star and the pure sky« And these 
pairs, though they be nnlike in the primitive dif- 
ferences of matter, yet they seem to have many 
consent» : for mercury and sulphur are principal 
materials of metals ; water and oil are principal 
materials of vegetables and anitnals, and seem to 
differ but in maturation or concoction : flame (in 
vulgär opinion) is but air incensed ; and they botb 
have quickness of motion, and facility of cession, 
much alike: and the interstellar sky (though the 
opinion be vain, that the star is the denser part of 
bis orb) hath notwithstanding so much afßnity with 
the Star, that there is a rotation of that, as well as 
of the Star. Therefore it is one of the greatest 
magnalia naturce^ to tum water or watery juice 
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into oil or oily juice : greater in nature, than tto 
turn silver or quicksilver into gold. 

855. The instances we have wherein crude and 
watery substance tumeth into fat and oily, are of four 
kinds. First in the mixture of earth and water ; 
which mingled by the lielp of the sun, gather a nitrous 
fatness, more than either of them have severally ; as 
we see in that they put forth plants, which need both 
Juices. 

856. The second is in the assimilation of nourish- 
ment, made in the bodies of plants and living crea- 
tures ; whereof plants turn the juice of mere water 
and earth into a great deal of oily matter : living crea- 
tures, though much of their fat and flesh are out of 
oily aliments (as meat and bread), yet they assimilate 
also in a measure their drink of water, &c. But these 
two ways of Version of water into oil (namely, by mix- 
ture and by assimilation) are by many passages and 
percolations, and by continuance of soft heats, and by 
circuits of time. 

357. The third is the inception of putrefaction ; as 
in water corrupted ; and the mothers of waters dis- 
tilled ; both which have a kind of fatness or oil. 

858. The fourth is in the dulcoration of some raet^ 
als, as saceharum Satumi^ &c. 

359. The intention of Version of water into a more 
oily substance is by digestion ; for oil is almost nothing 
eise but water digested ; and this digestion is prin- 
cipally by heat ; which heat must bc either outward 
or in ward : again, it may be by provocation or excita- 
tion ; which is caused by the mingling of bodies al- 
ready oily or digested ; for they will somewhat com- 
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municate their nature with the rest. Digestion also is 
strongly effected by direct assimilation of bodies crude 
into bodies digested ; as in plants and living creatures, 
whose nourishment is far more crude tban their bodies : 
but this digestion is bj a great compass, as hath been 
Said. As for the more fiiU handling of these two prin- 
ciples, whereof this is but a taste, (the inquiry of which 
is one of the profoundest inquiries of nature), we leave 
it to the title of version of bodies ; and likewise to the 
title of the first congregations of matter ; which, like 
a general assembly of estates, doth give law to all 
bodies. 

Experiment solitary toucMng eJiameleons.^ 

360. A chameleon is a creature about the bigness 
of an ordinary lizard : his head unproportionably big : 
his eyes great : he moveth his head without the writh- 
ing of his neck (which is inflexible) as a bog doth : 
his back crooked ; his skin spotted with little tumours, 
less eminent nearer the belly ; his tail slender and 
long : on each foot he hath five fingers, three on the 
outside, and two on the inside ; his tongue of a mar- 
vellous length in respect of his body, and hollow at 
the end ; which he will launch out to prey upon flies. 
Of colour green, and of a dusky yellow, brighter and 
whiter towards the belly ; yet spotted with blue, white, 
and red. If he be laid upon green, the green predomi- 
nateth ; if upon yellow, the yellow ; not so if he be 
laid upon blue, or red, or white ; only the green spots 

1 This description is taken from Scaliger, ExercU, ade, Cardan, 196. 4. 
The **traditioii in magic" at the end of the paragraph is given with a 
slight Variation by Pliny, xxviii. 29. That tfae bnming was to be on the 
house-top was probably suggested by the words " in tegolis " in the latter 
passage. 
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received a more orient luftre; laid upon black, he 
looketh all black, though not without a mixture of 
green. Ile feedeth not only upon air, (though that 
be hU principal sustcnanco,) for sometimes ho taketb 
flies, as was «aid ; yet sorne that havo kcpt chameleons 
a whole year togetlier, could nevor perceive that ever 
they fed upon any tliing elm but air, and might ob- 
serve their bellie» to swcll aftcr thcy had cxhausted 
the air ; and cIoHed their jaw« ; wliich they open com- 
mon ly againHt the ray« of the »un. They have a 
fooHMh tradition in magie, that if a chameleon be bumt 
u[)on the top of an house, it will raise a tempest ; 8ui>> 
posing (aeeording to their vain dreams of Hympathies,) 
becauHe he nourisheth with air, bis body should have 
great virtue to make impression upon the air. 

ExperimetU »olitwry toucJdng uvhierrany jire»} 

861. It i» reported by one of the ancient», that in 
part of Media tliere are eruption» of flame» out of 
plainH ; and that ttione flamcs are elear, and ca^t not 
forth Kuch smoke und aühe« and pumice, a« mountain 
flame» do. The rea«on (no doubt) i«, because the 
fiame in not pent an it i» in mountain» and earthquake« 
whicli ca«t flame. There be also »ome blind fire« 
under «tone, whi(;h flame not out, but oil Ixjing pourerl 
upon them they flame out. The cau8e whereof i«, for 
that it Keemeth the fire is ho (;lioke^l, a» not able to 
remove the »tone, it i» heat rather than flame ; which 
nevertheleHH i« Hufficient t^> inflame the oil, 

KxyHTvraeni Holitary Umchiruj nitre, 

862. It i» reported, that in »ome lake»^ the water is 

i riiiiy, ii. 110. 2 Naui«ly, Ulke Psm. Arbt. Probl. xxiif. 40. 
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SO nitrous, as, if foul clothes be put into it, it scoureth 
them of itself ; and if they stay any whit long, they 
moulder away. And the scouring virtue of nitre is 
the more to be noted, because it is a body cold ; and 
we See warm water scoureth better than cold. But 
the cause is, for that it hath a subtile spirit, which 
severeth and dividcth any thing that is foul and vis- 
cous and sticketh upon a body. 

Experiment Bolitary touching congealing of air. 

863. Take a bladder, the greatest you can get ; fill 
it füll of wind, and tie it about the neck with a silk 
thread waxed ; and upon that put likewise wax very 
close ; so that when the neck of the bladder drieth, no 
air may possibly get in nor out. Then buiy it three 
or four foot under the earth in a vault, or in a con- 
servatory of snow, the snow being made hollow about 
the bladder ; and after some fortnight's distance, see 
whether the bladder be shrunk ; for if it be, then it 
is piain that the coldness of the earth or snow hath 
Condensed the air, and brought it a degree nearer to 
water : which is an experiment of great consequence. 

Uxperiment solitary touching congealing of water into 

crystaL 

364. It is a report of some good credit, that in deep 
caves there are pensile crystals, and degrees of crystal 
that drop from above ; and in some other (though 
more rarely) that rise from below : which though it 
be chiefly the work of cold, yet it may be that water 
that passeth through the earth gathereth a nature more 
clammy, and fitter to congeal and become solid, than 
water of itself. Therefore trial would be made, to lay 
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a heap of earth, in great frosts, upon a hollow vessel, 
putting a canvas between, that it falleth not in : and 
pour water upon it, in such quantity as will be sure to 
soak through ; and see whether it will not n^ake an 
harder ice in the bottom of the vessel, and less apt to 
di$solve, than ordinarily. I suppose also that if you 
make the earth narrower at the bottom than at the 
top, in fashion of a sugar-loaf reversed, it will help 
the' experiment. For it will make the ice, where it 
issueth, less in bulk ; and evermore smallness of quan- 
tity is a help to version. 

Eocperiment $olitary touching preierving of ro8e4eave9y 

both in colour and smelL 

365. Take damask roses, and puU them ; then dry 
them upon the top of an house, upon a lead or terrace, 
in the hot sun, in a clear day, between the hours 
(only) of twelve and two, or thereabouts. Then put 
them into a sweet dry earthen bettle, or a glass, with 
jiarrow mouths, stuffing them close together, but with- 
out bruising : stop the bettle or glass close, and these 
roses will retain not only their smell perfect, but their 
colour fresh, for a year at least. Note, that nothing 
doth so much destroy any plant or other body, either 
by putrefaction or arefaction, as the adventitious mois- 
ture which hangeth loose in the body, if it be not 
dx'awn out. For it betrayeth and toUeth forth the 
innate and radical moisture along with it, when itself 
goeth forth. And therefore in living creatures, mod- 
erate sweat doth preserve the juice of the body. Note, 
that these roses, when you take them from the dry- 
ing, have little or no smell ; so that the smell is a 
second smell, that issueth out of the flower afterwards. 
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Experiments in cansort toucking tJie contmuance of 

floMe* 

366. The continuance of äame, according tinto the 
diversitj of the body inflamed, and other cireumstanees, 
is worthy the inquiry ; chiefly, for that though flame 
be (almost) of a momentany lasting, yet it receiveth 
the more and the less: we will first therefore speak 
(at large) of bodies inäamed whoUy and immediately^ 
without any wiek ^ to help the inflammation. A spoon- 
ful of spirit of wine, a little heated, was taken, and it 
bumt as long as came to one hundred and sixteen 
pulses. The same quantity of spirit of wine mixed 
with the sixth part of a spoonfiil of nitre, bumt but 
to the Space of ninety-four pulses. Mixed with the 
like quantity of bay-salt, eighty-three pulses. Mixed 
with the like quantity of gunpowder, which dissolved 
into a black water, one hundred and ten pulses. A 
cube or pellet of yellow wax was taken, as mnch as 
half the spirit of wine, and set in the midst, and it 
burnt only to the spaee of eighty-seven pulses. Mixed 
with the sixth part of a spoonful of milk, it bumt to 
the Space of one hundred pulses; and the milk was 
crudled. Mixed with the sixth part of a spoonful of 
water, it bumt to the space of eighty-six pulses ; with 
an equal quantity of water, only to the space of four 
pulses. A small pebble was laid in the midst ; and the 
spirit of wine bumt to the space of ninety-four pulses. 
A piece of wood of the bigness of an arrow, and abont 
a finger's length, was set up in the midst, and the spirit 
of wine bumt to the space of ninety-four pulses. So 
that the spirit of wine simple endured the longest ; and 

i In the original this word is ahrajs speit vUke. — J. 8, 
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the spirit of wine with the bay-salt, - and the eqnal 
qoantity of water, were the shortest. 

367. Consider well, whethcr the more speedy going 
finth of the flame be cansed by the greater vigonr of 
the flame in buming ; or by the resistance of the body 
mixed, and the aversion thereof to take flame ; which 
will appear by the qoantity of the spirit of wine that 
remaineth after the going out of the flame. And it 
5eemeth clearly to be the latter-; for that the mixture 
of things least apt to bam is the speediest in going out. 
And note, by the way, that spirit of wine, bumed tili 
it go out of itself, will bum no more; and tasteth 
nothing so hot in the mouth as it did ; nq, nor yet sour 
(as if it were a degree towards vinegar), which bumt 
wine doth ; bat flat and dead. 

368. Note, that in the experiment of wax aforesaid, 
the wax dissolved in the buming, and yet did not in- 
corporate itself with the spirit of the wine to produce 
one flame : but wheresoever the wax floated, the flame 
fbrsook it, tili at last it spread all over, and put the 
flame quite out. 

369. The experiments of the mixtures of the spirit 
of wine inflamed, are things of discovery, and not of 
use: but now we will speak of the continuance of 
flames, such as are used for candles, lamps, or tapers ; 
consisting of inflammable matters, and of a wick that 
provoketh inflammadon. And this importeth not only 
discovery, but also use and profit ; for it is a great sav- 
ing in all such lights, if they can be made as fair and 
bright as others, and yet last longer. Wax pure made 
into a candle ; and wax mixed severally into candle- 
stuff with the particulars that follow, (viz., water, aqua- 
vitae, milk, bay-salt, oil, butter, nitre, brimstone, saw- 
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dust) ; every of these bearing a sixth part to tlie wax ; 
and every of these candles mixed, being of the same 
weight and wick with the wax pure ; proved thus in 
the buming and lasting. The swiftest in consuming 
was that with saw-dust; which first bumed fair tili 
some part of the candle was consumed, and the dust 
gathered about the snaste ; ^ but then it made the 
snaste big and long, and to burn duskishly, and the 
candle wasted in half the time of the wax pure. The 
next in swiftness were the oil and butter, which con- 
sumed by a fifth part swifter than the pure wax. Then 
foUowed in swiftness the clear wax itself. Then the 
bay-salt, which lasted about an eighth part longer than 
the clear wax. Then foUowed the aqua vitae, which 
lasted about a fifth part longer than the clear wax. 
Then followed the milk, and water, with little differ- 
ence from the aqua vitaj, but the water slowest. And 
in these four last, the wick would spit forth little sparks. 
For the nitre, it would not hold Hghted above somo 
twelve pulses ; but all the while it would spit out por- 
tions of flame, which afterwards would go out into a 
vapour. For the brimstone, it would hold lighted 
much about the same time with the nitre ; but then 
after a little while it would harden and cake about the 
snaste ; so that the mixture of bay-salt with wax will 
win an eighth part of the time of lasting, and the 
water a fifth. 

370. After the several materials were tried, trial was 
likewise made of several wicks ; as of ordinary cotton, 
sewing thread, rush, silk, straw, and wood. The silk, 
straw, and wood would flame a little, tili they came to 

1 Snaste is apparently the same word as snat, which is given in Bailey^s 
Dictionary as a North-coantry word for bumt wick or snuff. 
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the wax, and then go out : of the other three, the 
thread consumed faster than the cotton, by a sixth part 
of time ; the cotton ncxt ; then the rush consumed 
slower than the cotton, by at least a third part of time. 
For the bigness of the flame, the cotton and thread 
cast a flame mach alike: and the rush much less and 
dimmer. Qiujere^ whether wood and wicks both, as in 
torches, consume faster than the wicks simple. 

871. We have spoken of the several materials, and 
the several wicks: but to the lasting of the flame it 
importeth also, not only what the material is, but in 
the same material whether it be hard, soft, old, ncw, 
&c. Good housewives, to make their candles bum the 
longer, use to lay them (one by one) in bran or flour, 
which make them harder, and so they consume the 
slower: insomuch as by this means they will outlast 
other candles of the same stufF almost half in half. 
For bran and flour have a virtue to harden ; so that 
both age, and lying in the bran, doth help to the last- 
ing. And we see that wax candles last longer than 
tallow candles, because wax is more firm and hard. 

872. The lasting of flame also dependeth upon the 
easy drawing of the nourishment; as we see in the 
court of England thcre is a Service which they call 
Allniglit ; which is (as it were) a great cake of wax, 
with the wick in the midst ; whcreby it cometh to pass, 
that the wick fetcheth the nourishment further off. 
We see also that lamps last longer, because the vessel 
is far broader than the breadth of a taper or candle. 

373. Take a turreted lamp of tin, made in the form 
of a Square : ^ the height of the turret being thrice as 
much as the length of the lower part whereupon the 

1 BqvM't in the original. — J, S. 
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lamp standeth : make only one hole in it, at the end 
of the return fiirthest from the turret. Reverse it, and 
fiU it füll of oil by that hole ; and then set it upright 
again ; and put a wick in at the hole, and lighten it : 
you shall find that it will bum slow, and a long time : 
which is caused (as was said last before) for that the 
flame fetcheth the nourishment afar off. You shall 
find also, that as the oil wasteth and descendeth, so the 
top of the turret by little and little filleth with air ; 
which is caused by the rarefaction of the oil by the 
heat. It were worthy the Observation, to make a hole 
in the top of the turret, and to tiy when the oil is 
almost consumed, whether the air made of the oil, if 
you put to it a flame of a candle, in the letting of it 
forth will inflame. It were good also to have the lamp 
made, not of tin, but of glass, that you may see how 
the vapour or air gathereth by degrees in the top. 

374. A fourth point that importeth the lasting of 
the flame, is the closeness of the air wherein the flame 
bumeth. We see that if wind bloweth upon a candle 
it wasteth apace. We see also it laste th longer in a 
lanthorn than at large. And there are traditions of 
lamps and candles, that have bumt a very long time in 
caves and tombs. 

375. A fifth point that importeth the lasting of the 
flame, is the nature of the air where the flame bum- 
eth ; whether it be cold or hot, moist or dry. The air, 
if it be very cold, irritateth the flame, and maketh it 
burn more fiercely (as fire scorcheth in frosty weath- 
er) and so furthereth the consumption. The air 
once heated (I conceive) maketh the flame burn more 
mildly, and so helpeth the continuance. The air, if it 
be dry, is indifferent : the air, if it be moist, doth in a 
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dcgrcc quench the flamo (as we sce lightB will go out 
in the damjis of ininef»), and howsoever niaketh it bum 
more dully, and so helpeth the eontinuance. 

ExperimentM in con»ort touching bwnal$ or ivfuwmB of 

diver» hodie» in eartfu 

87f>. HurialH in earth serve for preservation, and 
for condenHation, and for induration of bodics. And if 
you intcnd condenHation or induration, you may bury 
the bodien so as earth may touch them ; as if you will 
Diake artificial porceiain, &c. And the like you may 
do for conservation, if the bodies lie hard and solid ; 
as clay, wood, &c. Hut if you intend preservation 
of bodies more soft and tender, then you must do 
one of these two : eitlier you must put them in cases, 
whereby they may not tom'h the earth ; or eise you 
muHt vault the earth, whereby it may hang over them 
and not toueh tliem : for if the eartli touch them, it 
will do more liiirt by thrj moihture, caiiKing tliem to 
putrefy, tlian good by th<i Virtual rold, U) conserve 
them ; exeept the eartli be very dry and «andy. 

877. An orange, h^moii, and apple, wrapt in a linen 
cloth, being buried for a fortnight'K npaee four foot deep 
witliin the earth, thougli it were in a moist pla^'e and a 
rainy time, yet eame forth no ways mouldy or rotten, 
but wiiHi becoine a littht harder than they w(*re ; other- 
wine frewli in their vaAomy ; but their juiee somewhat 
flatted. But with the burial of a fortnight more they 
iK'came putrefied. 

878. A bottle of be(fr, burird in like manner as 
lx*fore, Uiframe mon? lively, b(*tter tantcfd, and r'learer 
than it was. And a bottle of wine in like manner. 
A botthi of vinegar so buried eame ftjrth more lively 
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and more odoriferous, smelling almost like a vio- 
let. And after the whole month's burial, all the 
three came forth as fresh and lively, if not better 
than before. 

379. It were a profitable experiment to preserve 
oranges, lemons, and pomegranates, tili suinmer ; for 
then their price will be mightily increased. This may 
be done, if you put them in a pot or vessel well cov- 
ered, that the moisture of the earth come not at them ; 
or eise by putting them in a conservatory of snow. 
And generally, whosoever will make experiments of 
cold, let him be provided of three things ; a conserva- 
tory of snow ; a good large vault, twenty foot at least 
under the ground ; and a deep well. 

380. There hath been a tradition, that pearl, and 
coral, and turquois-stone, that have lost their colours, 
may be recovered by burying in the earth ; which is a 
thing of great profit, if it would sort : but upon trial 
of six weeks' burial, there followed no effect. It were 
good to try it in a deep well ; or in a conservatory 
of snow, where the cold may be more constringent ; 
and so make the body more united, and thereby more 
resplendent. 

Eocperimerd solitary toucJdng the affects in merC% hodie% 

from several winds. 

381. Men's bodies are heavier, and less disposed to 
motion, when southem winds blow than when north- 
ern. The cause is, for that when the southem winds 
blow, the humours do (in some degree) melt and wax 
fluid, and so flow into the parts ; as it is seen in wood 
and other bodies, which, when the southem winds 
blow, do swell. Besides, the motion and activity of 
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the body consisteth chiefly in the sinews, which, when 
the Southern wind bloweth, are more relax.^ 

ExperimenU Bolitary touching Winter and summer rieh' 

nesseB. 

882. It is coinmonly seen, that more are sick in the 
summer, and more die in the winter ; except it be in 
pestilent diseases, which commonly reign in sammer 
or autumn. The reason is, beeanse diseases are bred 
(indeed) chiefly by heat ; but then they are cured 
most by sweat and purge ; which in the summer com- 
eth on or is provoked more easily. As for pestilent 
diseases, the reason why most die of them in summer 
is because tliey are bred most in the summer : for oth- 
erwiso those that are touchod are in most danger in 
the winter. 

Experiment solitary touching pestilential seasons, 

388. The general opinion is, that years hot and 
moist are most pestilent ; npon tlie superficial ground 
that heat and moisture cau.se putrefaction. In Eng- 
land it is füund not tme ; for many times there have 
been great plagues in dry years. Whereof the cause 
may be, for that drought, in the bodies of islanders 
habituate to moist airs, dotli exasperate the humours, 
and maketh them more apt to putrefy or inflame : 
besides, it tainteth the waters (commonly), and mak- 
eth them less wholesome. And again in Barbary, 
the plagues })reak up in the summer months, when 
the weather is hot and dry, 

1 The fttatemfint in thia and the next two paragraphs i» from Arist. Prob. 
1. 21. 24. and 25. 
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Experiment solitary touching an error received oAovt 

epidemical diseases. 

384. Many diseases (both epidemical and others) 
break forth at particular times. And the cause is 
falsely imputed to the Constitution of the air at that 
time when they break forth or reign ; whereas it pro- 
ceedeth (indeed) from a precedent sequence and series 
of the seasons of the year : and therefore Hippocrates 
in his prognostics doth make good observations of the 
diseases tliat ensue upon the nature of the precedent 

four seasons of the year.^ 

* 

Experiment solitary touching the alteration or preservor 
tion of Kquors in weih or deep vavits, 

385. Trial hath been made with eartlien bottles well 
stopped, hanged in a well of twenty fathom deep at 
the least ; and some of the bottles have been let down 
into the water, some others have hanged above, within 
about a fathom of the water ; and the Hquors so tried 
have been beer (not new, but ready for drinking), and 
wine, and milk. The proof hath been, that both the 
beer and the wine (as well within the water as above) 
have not been palled or deaded at all ; but as good or 
somewhat better than bottles of the same drinks and 
staleness kept in a cellar. But those wlnch did hang 
above water were apparently the best ; and that beer 
did flower a little ; whereas that under water did not, 
though it were fresh. The milk soured and began to 
putrefy. Nevertheless it is true, that there is a village 
near Blois,^ where in deep caves they do thicken milk, 

1 See Hippocrates, De Aere, Aquis, et Locis. 

3 The village of St. Gervais, near Blois, still rotains its reputation for 
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in such sort that it becometh very pleasant : which was 
some cause of this trial of hanging milk in the well : 
but our proof was naught ; neither do I know whether 
that milk in thoae caves be first boiled. It were good 
therefore to try it with milk sodden, and witli cream ; 
for that milk of itself is such a Compound body, of 
Cream, curds, and whey, as it is easily turned and dis- 
solved. It were good also to try the beer when it is in 
wort, .that it may be seen whether the hanging in the 
well will accelerate the ripening and clarifying of it. 

Eoiyperimmt solitary toucMng Btutting} 

886. Divers, we see, do stut. The cause may be 
(in most) the refrigeration of the tongue ; whereby it 
is less apt to move. And therefore we see that nat- 
urals do generally stut : and we see that in those that 
stut, if they drink wine moderately, they stut less, be- 
cause it heateth : and so we see, that they that stut 
do stut more in the first offer to speak than in con- 
tinuance ; because the tongue is by motion somewhat 
heated. In some also, it may be (tliough rarely) the 
dryness of the tongue ; which likewise maketh it less 
apt to move as well as cold : for it is an affect that 
cometh to some wise and great men ; as it did unto 
Moses, who was lingv^ prcBpeditoe ; ^ and many stut- 
ters (we find) are veiy choleric men ; choler inducing 
a dryness in the tongue. 

Experiynents in consort touching smells, 
387. Smells and other odours are sweeter in the air 

Cream, made probably in the way here described, and probably resembling 
whAt is called at Edinburgh Corstophine cream. 
l See ArUt. Prob. xi. 54. 2 Exodus, iv. 10. 
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at some distance, than near the nose ; as liath been 
partly touched heretofore. The cause is double : first, 
the finer mixture or incorporation of the smell : for we 
see that in sounds likewise, they are sweetest when we 
cannot hear every part by iteelf. The other reason is, 
for that all sweet smells have joined with them some 
earthy or erude odours ; and at some distance the 
sweet, which is the more spiritual, is perceived, and 
the earthy reacheth not so far.^ 

388. Sweet smells are most forcible in dry sub- 
stances when they are broken ; and so likewise in 
oranges or lemons, the nipping off their rind giveth 
out their smell more : and generally when bodies 
are moved or stirred, though not broken, they smell 
more ; as a sweet-bag waved. The cause is double : 
the one, for that there is a greater Omission of the 
spirit when way is made ; and this holdeth in the 
breaking, nipping, or crushing ; it holdeth also (in 
some degree) in the moving: but in this last there 
is a concurrence of the second cause, which is the 
impulsion of the air, that bringeth the scent faster 
upon US. 

389. The daintiest smells of flowers are out of those 
plants wliose leaves smell not ; as violets, roses, wall- 
flowers, gilli-flowers, pinks, woodbines, vine-flowers, ap- 
ple-blooms, limetree-blooms, bean-blooms, 4c. The 
cause is, for that where there is heat and strength 
enough in the plant to make the leaves odorate, there 
the smell of the flower is rather evanid and weaker 
than that of the leaves ; as it is in rosemary flowers, 
lavender flowers, and sweet-briar roses. But where 
there is less heat, there the spirit of the plant is di- 

1 Arist. Prob. xiL L and 2. 
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gested and refined, and severed from the grosser juice, 
in the efflorescence, and not before. 

890. Most odours smell best broken or crushed, as 
hath been said : but flowers pressed or beaten do leese 
the freshness and sweetness of their odour.^ The 
cause is, for that when they are crushed, the grosser 
and more earthy spirit cometh out with the finer, and 
troubleth it; whereas in stronger odours there are no 
such degrees of the issue of the smell. 

EoiyperimenU in consort touching the goodness and 

chmce of water. 

891. It IS a thing of very good use to discover the 
goodness of watera. The taste, to those that drink 
water only, doth somewhat : but other experiments are 
more sure. First, try waters by weight ; wherein you 
may find some difFerence, though not much ; and the 
lighter you may account the better. 

392. Secondly, try them by boiling upon an equal 
fire ; and that whicli consumeth away fastest, you may 
account the best. 

393. Thirdly, try them in several bottles or open 
vessels, matclies in every thing eise, and see wliich of 
them last longest without stencli or corruption. And 
that wliich holdeth unputrefied longest, you may like- 
wise account the best. 

394. Füurthly, try them by making drinks stronger 
or smaller with the same quantity of malt ; and you 
may conclude that that water which maketh the 
stronger drink is the more concocted and nourishing ; 
though perhaps it be not so good for medicinal use. 
And such water (comnionly) is the water of large 

^ Arist. Prob, xxxiii. 3. 
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and navigable rivers ; and likewise in large and clean 
ponds of Standing water ; for upon both them the sun 
hath more power than upon fountains or small rivers. 
And I conceive that chalk-water is next them the best 
for going fiirthest in drink : for that also helpeth cou- 
coction ; so it be out of a deep well ; for then it cureth 
the rawness of the water ; but chalky water, towards 
the top of the earth, is too fretting ; as it appeareth in 
laundry of clothes, which wear out apace if you use 
such waters. 

395. Fifthly, the housewives do find a difference in 
waters, for the bearing or not bearing of soap : and 
it is likely that the more fat water will bear soap best ; 
for the hungry water doth kill the unctuous nature of 
the soap. 

396. Sixthly, you may make a judgment of waters 
*according to the place whence they spring or come: 

the rain-water is by the physicians esteemed the finest 
and the best ; but yet it is said to putrefy soonest ; 
which is likely, because of the fineness of the spirit : 
and in conservatories of rain-water (such as they 
have in Venice, &c.) they are found not so choice 
waters; the worse, perhaps, because they are covered 
aloft, and kept from the sun. Snow-water is held un- 
wholesome ; insomuch as the people that dwell at the 
foot of the snow-mountains, or otherwise upon the 
ascent, (especially the women,) by drinking of snow- 
water, have great bags hanging under their 'throats.^ 

1 Although it is at least very doubtfol if snow-water produces the en- 
largement of the thyroid gland here referred to, yet it is difficolt not to 
believe that elevation above the sea is at least a predisposing cause of the 
disease. It is found to exist iq parts of South America, in which there is 
no snow, although the height above the sea is much greater than that of 
the Swiss Valleys. Boussingault has snggested a hypothesis, — namely, 
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Well- water, except it be upon chalk, or.a veiy plenti-- 
fiil spring, maketh meat red ; which is an lU sign. 
Springs on the tops of high hüls are the best : for both 
thej seem to have a lightness and appetite of mount- 
ing ; and besides, tliey are most pure and unmingled ; 
and again are more percolated through a great space 
of earth. For waters in Valleys join in effect under 
groiind with all waters of the same level ; whereas 
Springs on the tops of hills pass though a great deal of 
pure earth, with lesß mixture of other waters. 

397. Seventhly, judgment may be made of waters 
by the soil whereupon the water runneth ; as pebble is 
the cleanest and best tasted ; and next to that, clay- 
water ; and thirdly, water upon chalk ; fourthly, that 
upon sand ; and worst of all upon mud. Neither may 
you trust waters that taste sweet, for they are com- 
monly found in rising grounds of great cities, which* 
must needs take in a great deal of filth. 

JSxperiment solitary touching the temperate heat under 

the equinoctial} 

398. In Peru, and divers parts of the West Indies, 
though under the line, the heats are not so intolerable 
as they be in Barbary, and the skirts of the torrid 
Zone. The causes are, first, the great hrizes which the 
motion of the air in great circles (such as are under 
the girdle of the world) produceth ; which do refrig- 
erate ; and therefore in those parts noon is nothing 

that the diminished quantity of air which in consequence of diminished 
atmospherical pressure is contained in water at high levels, may be the 
cause of the phenomenon. 

1 This Paragraph is taken from Acosta's account of the climate of Peru, 
contained in the second book of his History of the Jndies. In the Hittoriti 
V^rUorum Bacon has often quoted him. 
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SO hot, when the brizes are great, as about nine or 
ten of the clock in the forenoon. Another cause is, for 
that the length of the night, and the dews thereof, do 
compense the heat of the day. A third cause is the 
stay of the sun ; not in respect of day and night (for 
that we spake of before), but in respect of the season ; 
for under the line the sun crosseth the h'ne, and maketh 
two Summers and tWo winters ; but in the skirts of the 
torrid zone it doubleth and goeth back again, and so 
jnaketh one long summer. 

üxperiment aolitary^ toucJdng the coloration of block and 

tavmy Mooth. 

399. The heat of the sun maketh men black in 
some countries,^ as in -^thiopia and Ginny, &c. Fire 
doth it not, as we see in glass-mcn, that are continually 
about the fire. The reason may be, because fire doth 
lick up the spirits and blood of the body, so as they 
exhale ; so that it ever maketh men look pale and 
sallow ; but the sun, which is a gentler heat, doth but 
draw the blood to the outward parts, and rather con- 
cocteth it than soaketh^ it; and therefore we see that 
all j£thiopes are fleshy and plump, and have great 
lips ; all which betoken moisture retained, and not 
drawn out. We see also, that the Negroes are bred 
in countries that have plenty of water, by rivers or 
otherwise; for Meroe, which was the metropoHs of 
^thiopia, was upon a great lake ; and Congo, where 
the Negroes are, is füll of rivers. And the confines of 
the river Niger, where the Negroes also are, are well 
watered : and the region about Capo Verde is likewise 

1 Ariflt Prob, xxxviii. 8. 

2 So in the original as in £zp. 3i6. and in other place«. — J. 8. 
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moist, insomuch as it is pestilent through moisture ; but 
tlie countries of the Abyssenes, and Barbary, and 
Peru, where they are tawny, and oHvaster, and pale, 
are generally more sandy and dry. As for the iEthi- 
opes, as they are plump and fleshy, so (it may be) 
they are sanguine and ruddy coloured, if their black 
skin would sufier it to be seen. 

Eoßperiment solitart/ touching motion qfler the inata/nt of 

death* 

400. Some creatures do move a good while after 
their head is off, as birds; some a very little time, as 
men and all beasts ; some move, though cut in several 
pieces, as snakes, eels, worms, flies, &c. First, there- 
fore, it is certain, tliat the immediate cause of death^ 
18 the resolution or extinguishment of the spirits ; and 
that the destruction or corruption of the organs is but 
the mediate cause. But some organs are so percmp- 
torily necessary, that the extinguishment of the spirits 
doth speedily foUow ; but yet so as there is an interim 
of a small time. It is reported by one of the ancients, 
of credit, that a sacrificed beast hath lowed after the 
heart hath been severed; and it is a report also of 
credit, that the head of a pig hath been opened, and 
the brain put into the palm of a man's band, trem- 
bhng, without breaking any part of it, or severing it 
from the marrow of the back-bone, dui'ing whicli time 
the pig hath been, in all appearance, stark dead, and 
without motion ; and after a small time the brain hath 
been replaced, and the skull of tlie pig closed, and the 
pig hath a little after gone about. And certain it is, 
that an eye upon revenge hath been thrust forth, so as 

1 Arist. Prob. x. 69. 



CENTURY IV. 863 

it hanged a pretty distance by the Visual nerve ; and 
during that time the eye hath been without any power 
of sight ; and yet after (being replaced) recovered sight. 
Now the spirits are chiefly in the head and cells of the 
brain, which in men and beasts are large ; and there- 
fore, when the head is ofF, they move little or nothing. 
But birds have small heads, and therefore the spirits 
are a little inore dispersed in the sinews, whereby 
motion remaineth in them a little longer ; insomuch as 
it is extant in story, that an emperor of Rome, to shew 
the certainty of his band, did shoot a great forked 
arrow at an ostrieh,^ as she ran swiftly upon the stage, 
apd Struck off her head; and yet she continued the 
race a little way with her head off.^ As for worms, 
and flies, and eels, the spirits are diffused almost all 
over ; and therefore they move in their several pieces. 

1 E^ridh in the original. — J. S. 
3 Herodianus, in Commodo. 
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Experimevits in consort touching the acceleration of ger^ 

minatian. 

We will now inquire of plants or vegetables, and 
we shall do it with diligence. They are the prin- 
cipal part of the third day's work. They are the 
first producaU which is the word of animation ; for 
the other words are but the words of essence. Aud 
they are of excellent and general use for food, medi- 
cine, and a nunfiber of medicinal arts. 

401. There was sown in a bed, tumip-seed, radish- 
seed, wheat, cucumber-seed, and peas. The bed we 
call a hot-bed, and the manner of it is this : There was 
taken horse-dung, cid and well rotted ; this was laid 
upon a bank half a foot high, and supported round 
about with planks ; and upon the top was cast sifted 
earth, sonie two fingers deep ; and then the seed 
sprinkled upon it, having been steeped all night in 
water mixed with cow-dung. The turnip-seed and the 
wheat came up half an inch above ground within two 
days after, without any watering. The rest the third 
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day. The experiment was made in October ; and (it 
may be) in the spring the accelerating would have 
been the speedier. This is a noble experiment ; for 
without this help they would have been four times as 
long in Coming up. But there doth not occur to me, 
at this present, any use thereof for profit ; except it 
should be for sowing of peas, which have their price 
very much increased by the eariy Coming. It may be 
tried also with ehernes, strawberries, and other fruit, 
which are dearest when they come early. 

402. There was wheat steeped in water mixed with 
cow-dung ; other in water mixed with horse-dung ; 
other in water mixed with pigeon-dung ; other in urine 
of man ; other in water mixed with chalk powdered ; 
other in water mixed with soot ; other in water mixed 
with ashes ; other in water mixed with bay-salt ; other 
in claret wine ; other in malmsey ; other in spirit of 
wine. The proportion of the mixture was a fourth 
part of the ingredients to the water ; save that there 
was not of the salt above an eighth part. The urine, 
and wines, and spirit of wine, were simple without 
mixture of water. The time of steeping was twelve 
hours. The time of the year October. There was 
also other wheat sown unsteeped, but watered twice 
a day with warm water. There was also other wheat 
sown simple, to compare it with the rest. The event 
was, that those that were in the mixture of düng, and 
urine, and soot, chalk, ashes, and salt, came up within 
six days ; and those that afterwards proved the highest, 
thickest, and most lusty, were, first the urine ; and 
then the dungs ; next the chalk ; next the soot ; next 
the ashes ; next the salt ; next the wheat simple of it- 
self, unsteeped and unwatered ; next the watered twice 
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a day with warm water, next the claret wine. So that 
these three last were slower than the ordinary wheat 
of itself ; and tliis culture did rather retard than ad- 
vance, As for those that were steeped in malmsey, 
and spirit of wine, they came not up at all. This is a 
rieh experiment for profit ; for the inost of the steep- 
ings are cheap things ; and the goodness of the crop ^ 
is a great matter of gain, if the goodness of the crop 
answer the earliness of the Coming up ; as it is like it 
will ; both being from the vigour of the seed ; which 
also partly appeared in the former experiments, as hath 
been said. This experiment would be tried in other 
grains, seeds, and kerneis : for it may be some steeping 
will agree best with some seeds. It would be tried also 
with roots steeped as before, but for longer time. It 
would be tried also in several seasons of the year, 
especially the spring. 

403. Strawberries watered now and then (as once 
in three days) with water wherein hath been steeped 
sheep's-dung or pigeonVdung, will prevent and come 
early. And it is like the same effeet would follow in 
other berries, herbs, flowers, grains, or trees. And 
therefore it is an experiment, though vulgär in straw- 
berries, yet not brouglit into use generally : for it is 
usual to help the ground with muck ; and likewise to 
recomfort it sometimes with muck put to the roots ; but 
to water it with muck water, which is like to be more 
forcible, is not practised. 

404. Dung, or chalk, or blood, applied in substance 
(seasonably) to the roots of trees, dotli set them for- 

1 So in the original. The word» goofJness of the crop have apparently 
been substituted by accideiit for accelerathn ofthe f/rowth^ or some equiva- 
lent expresBion ; the transcrlber's eye catching them from the line beiow. 
*~J 8. 
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wards. But to do it unto herbs, without mixture rf 
water or earth, it may be these helps are too bot. 

405. The former means of helping germination, are 
either by the goodness and »trength of the nourish- 
ment ; or by the comforting and exciting the spirits 
in the plant, to draw the nourishment better. And 
of this latter kind, conceming the comforting of the 
spirits of the plant, are also the experiments that fol- 
low ; though they be not applications to the root or 
seed. The planting of trees warm upon a wall against 
the south or south-east sun, doth hasten their Coming 
on and ripening ; and the south-east is found to be 
better than the south-west, though the south-west be 
the hotter coast. But the cause is chiefly, for that the 
heat of the moming succeedeth the cold of the night : 
and partly, because (many times) the south-west sun 
is too parching. So likewise the planting of them 
upon the back of a chimney where a fire is kept, 
doth hasten their coming on and ripening ; nay more, 
the drawing of the boughs into the inside of a room 
where a fire is continually kept, worketh the same 
effect ; which hath been tried with grapes ; insomuch 
as they will come a month earlier than the grapes 
abroad. 

406. Besides the two means of accelerating germina- 
tion formerly described ; that is to say, the mending of 
the nourishment, and comforting of the spirit of the 
plant ; there is a third ; which is the making way for 
the easy coming to the nonrishment and drawing it. 
And therefore gentle digging and loosening of the 
earth about the roots of trees ; and the removing herbs 
and flowers into new earth, once in two years, (which 
is the same thing, for the new earth is ever looser,) 
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doth greatly further the prospering and earliness of 
plants. 

407. But the most admirable acceleration by facili- 
tating the nourishment is that of water. For a Stand- 
ard of a damask rose with the root on, was set in a 
Chamber where no fire was, upright in an earthen pan 
fiiU of fair water without any mixture, half a foot 
under the water, the Standard being more than two 
foot high above the water : within the space of ten 
days the Standard did put forth a fair green leaf, and 
some other little buds, which stood at a stay, without 
auy shew of decay or withering, more than seven days. 
But afterwards that leaf faded, but the young buds did 
sprout on ; which afterward opened into fair leaves, in 
the Space of three months ; and continued so a while 
after, tili upon removal we left the trial. But note, 
that the leaves were somewhat paler and lighter-col- 
oured than the leaves use to be abroad. Note that the 
first buds were in the end of October ; and it is likely 
that if it had been in the spring time, it would have 
put forth with greater strength, and (it may be) to 
have grown on to bear flowers. By this means you 
may have (as it seemeth) roses set in the midst of a 
pool, being supported by some stay ; which is matter 
of rareness and pleasure, though of small use. This is 
the more stränge, for that the like rose-standard was 
put at the same time into water mixed with horse- 
dung, the horse-dung about the fourth part to the 
water, and in four months' space (while it was ob- 
served) put not forth any leaf, though divers buds at 
the first, as the other. 

408. A Dutch flower, that had a bulbous root, was 
Hkewise put at the same time all under water, some 
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two or three fingers deep ; and within seven day« 
sprouted, and continued long after fiirther growing. 
There were also put in, a beet-root, a borage root, and 
a radish-root, which had all their leavcs cut almost 
close to the roots ; and within six weeks had fair 
leaves, and so continued tili the end of November. 

409. Note that if roots, or peas, or flowers, may be 
accelerated in their Coming and ripening, there is a 
double profit ; the one in the high price that those 
things bear when they come early ; the other in the 
swiftness of their returns : for in some grounds which 
are strong, you shall have a radish, &c., come in a 
month, that in other grounds will not come in two ; 
and so make double returns. 

410. Wheat also was put into the water, and came 
not forth at all ; so as it seemeth there must be some 
strength and bulk in the body put into the water, as it 
is in roots ; for grains, or seeds, the cold of the water 
will mortify. But casually some wheat lay under the 
pan, which was somewhat moistened by the suing of 
the pan ; which in six weeks (as aforesaid) looked 
mouldy to the eye, but it was sprouted forth half a 
finger's length. 

411. It seemeth by these instances of water, that for 
nourishment the water is almost all in all, and that the 
earth doth but keep the plant upright, and save it from 
over-heat and over-cold ; and therefore is a comfortable 
exjKjriment for good drinkers. It proveth also that our 
former opinion ; that drink incorporate with flesh or 
roots (as in capon-beer, &c.) will nourish more easily 
than meat and drink taken severally. 

412. The housing of plants (I conceive) will both 
accelerate germination, and bring forth flowers and 
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plants in the colder seasons: and as we house hot- 
country plants, as lemons, oranges, niyrtles, to save 
tbem ; so we may honse our own country plants, to 
forward them, and makc thcm come in the cold sea- 
sons ; in such sort, that you may have violets, straw- 
berries, peas, all winter ; so that you sow or remove 
them at fit times. This experiment is to be referred 
unto the comforting of the spirit of the plant by 
warmth, as well as housing their boughs, &c. So 
then the means to accelerate germination are in par- 
ticular eight, in general three. 

Experimeräs in consort touching the pvtting hack er 

retardation of germination.^ 

413. To make roses or other flowers come late, it is 
an experiment of pleasure. For the ancients esteemed 
mucb of rosa »era? And indeed the November-rose 
is the sweetest, having been less exhaled by the sun. 
The means are these. First, the cutting off their top« 
immediatcly after they have done Ijearing; and then 
they will come again the same year about November : 
but they will not come just on the tops where they 
were cut, but out of those shoots wliich were (as it 
were) water-hougha. The cause is, for that the sap, 
which otherwise would have fed the top (though after 
bearing), will by the discharge of that divert unto the 
sidc-Hprouts ; and they will come to bcar, but later. 

414. The second is the pulling off the buds of the 
rose, when thc^y are newly knotted ; for then the side- 
branclies will bcar. The cause is the same with the 

1 Compare the precept» here given with thtme in Porta'« Natural Magic, 
iii. Tfi. 
^ Horace, Ödes, i. 38. 
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former ; for cutting oflF the tops, and pulling ofF the 
buds, work the same effect, in retention of the sap 
for a time, and diversion of it to th^e sprouts that 
were not so forward. 

415. The third is the cutting off some few of the 
top-boughs in the spring-time, but suffering the lower 
boughs to grow on. The cause is, for that the boughs 
do help to draw up the sap more strongly ; and we see 
that in polling of trees, many do use to leave a bough 
or two on the top, to help to draw up the sap. And 
it is reported also, that if you graft upon the bough of 
a tree, and cut oflp some of the old boughs, the new 
scions^ will perish. 

416. The fourth is by laying the roots bare about 
Christmas, some days. The cause is piain, for that it 
doth arrest the sap from going upwards for a time ; 
which arrest is afterwards released by the covering of 
the root again with earth ; and then the sap getteth 
up, but later. 

417. The fifth is the removing of the tree, some 
month before it buddeth. The cause is, for that some 
time will be required after the remove for the re-set- 
tling, before it can draw the juice ; and that time being 
lost, the blossom must needs come forth later. 

418. The sixth is the grafting*of roses in May, 
which commonly gardeners do not tili July ; and 
then they bear not tili the next year ; but if you 
graft them in May, they will bear the same year, 
but late. 

419. The seventh is the girding of the body of the 

^ Cions in the original, both here and in Exp. 421. ; and so the word is 
speit throughout the voIume, in the singular (a dons) as well as in the plu- 
ral. — J. 8. 
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tree about with some pack-thread ; for that also in a 
degree rcstralneth the sap, and maketh it come up 
more late and more slowly. 

420. The eighth is the planting of them in a shade, 
or in a hedge ; the cause is, partly the keeping out of 
the Sun, which hasteneth the sap to rise ; and partly 
the robbing of them of nourishment by the stufF in 
the hedge. These means may be practised upon other, 
both trees and flowers, mutatis mvtandis. 

421. Men have entertained a conceit that sheweth 
prettily ; namely, that if you graft a late-coming fruit 
upon a stock of a fruit-tree that cometh early, the graft 
will bear fruit early ; as a peach upon a cherry ; and 
contrariwise, if an early Coming fruit upon a stock of 
a fruit-tree that cometh late, the graft will bear fruit 
late; as a cherry upon a peach. But these are but 
imaginations, and untrue.^ The cause is, for that the 
scion over-ruleth the stock quite, and the stock is but 
passive only, and giveth aliinen t, but no motion, to the 
graft. 

Experiments in consort touching the melioration offruits^ 

trees, andplants. 

We will speak now, how to make fruits, flowers, 
and roots larger, in more plenty, and sweeter, than 
they use to be ; and how to rnake the trees them- 
selves more tall, more spread, and more hasty and 
sudden, than they use to be. Wherein there is no 
•4-- doubt but the former experiments of acceleration 
will serve much to these purposes ; and again, that 
these experiments which we shall now set down, 

1 See Porta, ubi supra. 
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do serve also for acceleration ; because both eflfects 
proceed from the increase of vigour in the tree. 
But yet to avoid confusion, and because some of 
the means are more proper for the one efiect and 
some for the other, we will handle them apart. 

422. It is an assured experience, that an heap of 
flint er stone, laid about the bottom of ä wild tree, (as 
an oak, elm, ash, &c.,) upon the first planting, doth 
make it prosper double as much as without it. The 
cause is, for that it retaineth the moisture which falleth 
at any time upon the tree, and suffereth it not to be 
exhaled by the sun. Again it keepeth the tree warm 
from cold blasts and frosts, as it were in an house. It 
may be also there is somewhat in the keeping of it 
steady at the first. Qvxere^ If laying of straw some 
heiglit about the body of a tree, will not make the tree 
forwards. For though the root giveth the sap, yet it is 
the body that draweth it. But you must note, that if 
you lay stones about the stalk of lettuce, or other 
plants that are more soft, it will over-moisten the 
roots, so as the worms will eat them. 

423. A tree, at the first setting, should not be 
shaken, until it hath taken root fully : and therefore 
some have put two little forks about the bottom of 
their trees to keep them upright ; but after a year's 
rooting, then shaking doth the tree good, by loosen- 
ing of the earth, and (perhaps) by exercising, as it 
were, and stirring the sap of the tree. 

424. Generally the cutting away of boughs and 
suckers at the root and body doth make trees grow 
high ; and contrariwise, the polling and cutting of 
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the top maketh them grow spread and bushjr : as we 
8ee in pollard», &c. 

425. It ifl rcported, tliat to mako hasty-growing cop- 
pico wood», the way i», to take willow, sallow, poplar, 
alder, of some seven ycars' growth ; and to sei thenoi, 
not ui)right btit aHlojJC, a reaHonable depth under the 
ground ; and then instöad of one root thcy will put 
forth tnany, and so carry more Blioot« upon a item. 

426. When you would have many new roots of 
fruit-trecfl, takc a low tree, and bow it, and lay all 
bis branches aflat upon the ground, and cast earth 
upon them ; and cvery twig will take root.* And 
tili» \H a very profitable experiinent for costly tree«, 
(for the boughs will inake stoc^ks without charge,) 
ffuch an are apricot», peacheH, almonds, comelians, 
mulberrie», fig», &c. The like i» contmually prao 
tised witli vines, rose», mu»k-ro.soM, &e. 

427. From May to July you may take ofF the bark 
of any bough, being of the bignc;»« of three or four 
inch(5.H, and cover the bare pla(;(?, HOTn(!what al>ove and 
below, with h>am well tcfinpererl with horwe-dung, bind- 
ing it fast down. Thtm cut off the Ixmgh about Al- 
hallontide in the bare place, and »et it in the ground ; 
and it will grow to be a fair tree in one year. The 
f^auHO may be, for that the baring from the bark keep- 
etli the Hap from dc»Hcending toward» winter, and »o 
holdetli it in the bough ; and it may be also that the 
loain and horne-dung a})plied to tlie bare place do 
moi8t<m it and cheriBh it, and make it more apt to 
put forth the root. Note, that thi« may be a gen- 
eral mean« ff^r keeping u|) the «ap of tree» in their 
bough» ; which may »erve to other etfect». 

1 Compare Xen. OKcon. xix. 
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428. It hath been practised in trees that show fair 
and bear not, to bore a hole through the heart of the 
tree, and thereupon it will bear. Which may be, for 
that the tree before hath too much repletion, and was 
oppressed with its own sap ; for repletion is an enemy 
to generation.^ 

429. It hath been pmetised in trees that do not bear, 
to cleave two or three of the chief roots, and to put 
into the cleft a small pebble, which may keep it open, 
and then it will bear, The cause may be, for that a 
root of a tree may be (as it were) hide-bound, no less 
than the body of the tree ; but it will not keep open 
without somewhat put into it. 

430. It IS usually practised, to set trees that require 
much sun upon walls against the south ; as apricots, 
peaches, plums, vines, figs, and the like. It hath a 
double commodity ; the one, the heat of the wall by 
reflexion ; the other, the taking away of the shade ; 
for when a tree groweth round, the upper boughs 
over-shadow the lower : but when it is spread upon 
a wall, the sun cometh alike upon the upper and 
lower branches. 

431. It hath also been practised (by some) to pull 
off some leaves from the trees so spread, that the sun 
may come upon the bough and fruit the better. There 
hath been practised also a curiosity, to set a tree upon 
the north side of a wall, and at a little height to draw 
him through the wall, and spread him upon the south 
side : conceiving that the root and lower part of the 
stock should enjoy the freshness of the shade ; and the 
upper boughs and fruit, the comfort of the sun. But 
it sorted not ; the cause is, för that the root requireth 

1 For this and the next paragraph) see Porta, VüIob^ v. 3. 
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some comfort from the sun, though ander earth, as 
well as the body : and the lower part of the body 
more than the upper, as we see in compassing a tree 
below with straw. 

432. The lowness of the bough where the fruit 
cometh, maketh the fruit greater, and to ripen better ; 
for you sliall ever see, in apricots, peaches, or meloco- 
tones,^ upon a wall, the greatest fruits towards the 
bottom. And in France, the grapes that make the 
wine, grow upon low vines bound to small stakes ; and 
the raised vines in arbours make bat verjuice. It is 
true, that in Italy and other countries where they 
have hotter sun, they raise them upon elms and trees; 
but I conceive, that if the French manner of planting 
low were brought in use there, their wines would be 
strenger and sweeter. But it is more chargeable in 
respect of the props. It were good to try whether a 
tree grafted somewhat near the ground, and the lower 
boughs only maintained, and the higher continually 
pruned^ off, would not make a larger fruit. 

433. To have fruit in greater plenty, the way is to 
graft not only upon young Stocks, but upon divers 
boughs of an old tree ; for they will bear great num- 
bers of fruit : whereas if you graft but upon one stock, 
the tree can bear but few. 

434. The digging yearly about the roots of trees, 
which is a great means both to the acceleration and 
melioration of fruits, is practised in nothing but in 
vines ; which if it were transferred unto other trees 
and shrubs (as roses, &c.), I conceive would advance 
them likewise. 

1 That iSf the quince, fi^Tuov Kvduvtov, 

2 Proined in the original. — J. 8. 
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435. It hath been known, that a fruit-tree hath 
been blown up abnost by the roots, and set up again, 
and the next year bare exceedingly. The cause of 
this was nothing but the loosening of the earth, which 
conforteth any tree, and is fit to be practised more 
than it is in fruit-trees : for trees eannot be so fitly 
removed into new grounds, as flowers and herbs may. 

436. To revive an old tree, the digging of it about 
the roots, and applying new mould to the roots, is the 
way. We see also that draught-oxen put into fresh 
pasture gather new and tender flesh ; and in all things, 
better nourishment than hath been used doth help to 
renew ; especially if it be not only better, but changed, 
and differing from the former. 

437. If an herb be cut off from the roots in the be- 
ginning of winter, and then the earth be trodden and 
beaten down hard with the foot and spade, the roots 
will become of very great magnitude in summer. The 
reason is, for that the moisture, being forbidden to 
come up in the plant, stayeth longer in the root, and 
so dilateth it. And gardeners use to tread down any 
loose ground, after they have sown onions, or tumips, 
&c. 

438. 1{ panicum be laid below and about the bottom 
of a root, it will cause the root to grow to an exces- 
sive bigness.^ The cause is, for that being itself of a 
spongy substance, it draweth the moisture of the earth 
to it, and so feedeth the root. This is of greatest use 
for onions, tumips, parsnips, and carrots. 

439. The shifting of ground is a means to better the 
tree and fruit ; but with this caution, that all things 



i Arist. Prob. xx. 8. Bat Aristotle is only speaking of the root of the 
selinum. 
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do prospcr best when they are advanced to the better. 
Your nursery of Stocks ought to be in a more barren 
ground than tlie ground is whereunto you remove 
them. So all graziers prefer their cattle from meaner 
pastures to better. We see also, that hardness in 
youth lengtheneth life, because it leaveth a cherishing 
to the better of the body in age : nay, in exercises, it 
is good to bcgin with the hardest, as dancing in thick 
shoes, &c. 

440. It hath been observed, that hacking of trees in 
their bark, both downright and across, so as you make 
them rathcr in slices than in continued hacks, dotb 
great good to trees, and especially delivereth them from 
being hide-bound, and killeth their moss. 

441. Shade to some plants conduceth to make them 
large and prosperous more than sun ; as in strawber- 
ries and bays, &c. Therefore amongst strawberries 
sow here and there some borage-seed, and you shall 
find the strawberries under those leaves far more large 
than their fellows. And bays you must plant to the 
north, or defend them from the sun by a hedge-row ; 
and when you sow the berries, weed not the borders 
for the first half year ; for tlie weed giveth them shade. 

442. To increase the crops of plants, there would 
be considered not only the increasing the lust of the 
earth or of the plant, but the saving also of that which 
is spilt. So they have lately made a trial to set wheat ; 
which nevertheless hath been left off, because of the 
troiible and pains : yet so much is true, that there is 
much saved by the setting, in comparison of that 
whicli is sown, both by keeping it from being picked 
up by birds, aiul by avoiding the shallow lying of it, 
whereby much that is sown taketh no root. 
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443. It is prescribed by some of the ancients, that 
you take small trees, upon which figs or other fruit 
grow, being yet unripe, and cover the trees in the 
middle of aiitumn with düng, until the spring ; and 
then take them up in a warm day, and replant them 
in good ground ; and by that means the former year's 
tree will be ripe, as by a new birth, when other trees 
of the same kind do bat blossom.^ But this seemeth 
to have no great probability. 

444. It is reported, that if you take nitre, and 
mingle it with water to the thickness of honey, and 
therewith anoint the bud after the vine is cut, it will 
sprout forth within eight days. The cause is like to 
be, (if the experiment be true,) the opening of the 
bud and of the parts contiguous, by tlie spirit of the 
nitre ; for nitre is (as it were) the life of vegetables. 

445. Take seed or kemels of apples, pears, oranges ; 
or a peach, or a plum-stone, &c., and put them into a 
squill, (which is like a great onion,) and they will 
come up much earlier than in the earth itself. This 
I conceive to be as a kind of grafting in the root ; for 
as the stock of a graft yieldeth better prepared nourish- 
ment to the graft than the crude earth, so the squill 
doth the like to the seed. And I suppose the same 
would be done by putting kemels into a tumip or the 
like ; save that the squill is more vigorous and hot. 
It may be tried also with putting onion-seed into an 
onion-head, which thereby (perhaps) will bring forth 
a larger and earlier onion. 

446. The pricking of a fruit in seyeral places, when 
it is almost at Ins bigness, and before it ripeneth, hath 

1 Pliny, XV. 19. This paragraph and those which foUow it, to 448. in- 
clusive, are taken from Porta, Nai. Mag, iü. 8. 

TOL. lY. 24 
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been practised with success, to ripen tlie fruit more 
suddenly. We see the exainple of the biting of wo^ 
or Worms upon fruit, whereby it manifestly ripenetb 
the sooner. 

447. It k reported, that alga marina (sea-weed), 
put under the roots of coleworts, and (perliaps} of 
other plants, will further their growth. The virtue 
(no doubt) hath relation to salt, which is a great help 
to fertility. 

448. It hath been practised, to cut off the stalks of 
cucumbers, immediately after their bearing, close by 
the earth ; and then to cast a pretty quantity of earth 
upon the plant that renxaineth ; and they will bear the 
next year fruit long before the ordinary time. The 
cause may be, for that the sap goeth down, the sooner, 
and is not spent in the stalk or leaf, which remaineth 
after the fruit. Where note, that the dying in the 
winter of the roots of plants that are annual, seemetli 
to be partly caused by the over-expence of the sap into 
stalk and leaves ; which being prevented, they will 
super-annuate,^ if they stand wami. 

449. The pulling off many of the blossoms from a 
fruit^tree doth make the fruit fairer. The cause is 
manifest ; for that the sap hath tlie less to nourish. 
And it is a common experience, that if you do not 
pull off some blossoms the first time a tree bloometb, 
it will blossom itself to death. 

4»50. It were good to try what would be the effect, 
if all the blossoms were pulled from a fruit^tree, or the 
acorns and chestnut-buds, &c. from a wild tree, for two 
years together. I suppose that the tree will either put 
forth the third year bigger and more plentiful fruit ; or 

i ßuper-annaU in the original. — J. 8, 
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eise, the same years, larger leaves, because of the sap 
stored up. 

451. It hath been generally received, that a plant 
watered with warm water will come up sooner and 
better than with cold water or with showers.^ But 
our experiment of watermg wheat with warm water 
(as hath been said) sncceeded not ; whieh may be, be- 
cause the trial was too late in the year, viz. in the end 
of October. For the cold then Coming upon the seed, 
after it was made more tender by the warm water, 
might check it. 

452. There is no doubt, but that grafting (for the 
most part) doth meliorate the fruit. The cause is 
manifest ; for that the nourishment is better prepared 
in the stock than in the crude earth ; but yet note 
well, that there be some trees that are said to come up 
more happily from the kemel than irom the graft ; as 
the peach and melocotone. The cause I suppose to be, 
for that those plants require a nourishment of great 
moisture ; and though the nourishment of the stock be 
finer and better prepared, yet it is not so moist and 
plentiful as the nourishment of the earth. And in- 
deed we see those fruits are very cold fruits in their 
nature. 

453. It hath been received, that a smaller pear 
grafted upon a stock that beareth a greater pear, will 
become great. But I think it is as true as that of the 
prime-fruit upon the late stock, and e converao ; which 
we rejected before ; for the scions will govern. Never- 
theless it is probable enough, that if you can get a 
scion to grow upon a stock of another kind, that is 
much moister than his own stock, it may make the 

i Porta, ubi supra. 
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fiiiit greater, because it will yield more plentiful nour- 
ishment ; though it is like it will make the fruit baser. 
But generally the grafting is upon a drier stock ; as 
the apple upon a crab, the pear upon a thom, &c, 
Yet it is reported, that in the Low Countries they will 
grafl an apple-scion upon the stock of a colewort, and 
it will bear a great flaggy apple, the kemel of which, 
if it be set, will be a colewort, and not an apple. It 
were good to try whether an apple-scion will prosper, 
if it be grafted upon a sallow, or upon a poplar, or 
upon an alder, or upon an elm, or upon an horse-plum, 
which are the moistest of trees. I have heard that it 
hath been tried upon an elm, and succeeded. 

454. It is manifest by experience that flowers re- 
moved wax greater, because the nourishment is more 
easily come by in the loose earth. It may be, that oft 
regrafting of the same scion may likewise make fhiit 
greater ; as if you take a scion and graft it upon a 
stock the first year, and then cut it off and graft it 
upon another stock the second year, and so for a third 
or fourth year, and then let it rest, it will yield aflter- 
ward, when it beareth, the greater fruit. 

Of grafting there are many experiments worth the 
noting, but those we reserve to a proper place. 

455. It maketh figs better, if a fig-tree, when it be- 
ginneth to put forth leaves, have his top cut off.^ The 
cause is piain, for that the sap hath the less to feed, 
and the less way to mount : but it may be the fig will 
come somewhat later, as was formerly touched. The 
same may be tried likewise in other trees. 

1 Porta, Nat. Mag. iii. 19. The foUowing paragraphs, to 462. inclusive, 
are from the same chapter. 
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456. It IS reported, that mulberries will be fairer, 
and the trees more fruitful, if you bore the trank of 
the tree through in several places, and thnist into the 
places bored wedges of some bot trees, as turpentine, 
mastie-tree, guaiacum, juniper, &c. The cause may 
be, for that adventive heat doth cheer up the native 
Juice of the tree. 

457. It is reported, that trees will grow greater, and 
bear better fruit, if you put salt, or lees of wine, or 
blood to the root. The cause may be the increasing 
the lust or spirit of the root ; these things being more 
forcible than ordinary eomposts. 

458. It is jeported by one of the ancients^ that arti- 
chokes will be less prickly and more tender, if the 
seeds have their tops dulled or grated off upon a stone. 

459. Herbs will be tenderer and fairer, if you take 
them out of beds, when they are newly come up, and 
remove them into pots, with better earth. The re- 
move from bed to bed was spoken of before ; but that 
was in several years ; this is upon the sudden. The 
cause is the same with other removes formerly men- 
tioned, 

460. Coleworts are reported by one of the ancients 
to prosper exceedingly, and to be better tasted, if they 
be sometimes watered with salt water ; and much more 
with water mixed with nitre ; ^ the spirit of which is 
less adurent than salt. 

461. It is reported that cucumbers will prove more 
tender and dainty, if their seeds be steeped a little in 
milk ; the cause may be, for that the seed being mol- 
lified with the milk, will be too weak to draw the 

1 Varro, Geopon. xii. 39. 

3 Columella U Portals authority for this. 
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grcMwer jaico of thc earth, but only tlio flner. The 
namo oxpcrimentH may b(t Ttmde in arti(*hok(M and other 
seod», wluni you wotild tako away cMthar their flaiihi- 
MC«« or bittomtiH«. Thoy Mpcak alno, that the lik© e^ 
füct followoth (if MtiHtpin^ in wator mixcd with honoy; 
but tliat H(*(nn(tth to nie not ho prolmblo, I>ecau8e honej 
hath too ((ui(!k a Mpirit. 

462. It in report(!(l tbat cucumlHifÄ will bo km wa^ 
t<?ry, and moro nielon-liko, if in th« pit wbero you set 
theni, you fill it (half way up) with chaff or small 
Btickn, and then pour oarth upon thom : for cucumbers, 
M it WMJtnoth, do (»xtri^nufly affcct nioiftture, and over« 
drink th(?TnM(»lveH ; whicli thin chaff or chijw» forbiddeth* 
Nay, it in furtlujr report(»d, that if, when a cucumber ii 
grown, you Hct a ])ot of wat<jr about five or «ix inchen 
di«tanr!o frotn it, it will in twcanty-finir hour» »hoot no 
inuch out an to touch th«? pot ; whic.h, if it be true, it 
i» an i'i\\)i'rUw*ui of an hi^h<;r natura than bolongeth 
to thiM titl<! : for it dinctovc^nith p<!r(M4>tion in plant» to 
inov<j towarrln that whitdi Hhoulrl h(!lp and comfort 
thütn, tlion^h it \hi at a diMtanco. Th«? andient tra^ 
dition of iho vinc? in für inon? Htrango : it in, that \f 
you Hiii a Htako or pro|> Homo diMtanc<! from it, it will 
grow that way ; whicrh \n far Htraugor (a« Im «aid) than 
th«? otlMT ; for that wat<!r nmy work by a Mynijiathy of 
attra<!tion ; btit thin of t]w. Mtako ««^(»nioth to Ina a rea- 
Mouablo (l\H('(turHi», 

Wn. It hath b(jon tour^lu^d Ixfforo, that t<<ro)>rati(m 
of iuu'H doth makc thcün prr>M|)<!r Ixtttor. But it 19 
found also that it mak<ah tlio fruit HWO(!t(fr and bettor. 
Tho cauMo Im, for that notwithnturirlin^ th<t tc*robration, 
thtfy niay nui-ivif aliirnuit hufhciijnt, and yct no moro 
than tln^y (;au woll turn and dig<^Ht ; and withal do Dweat 
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out the coarsest and unprofitablest juice ; ^ even as it is 
in living creatures, which by moderate feeding, and ex- 
ercise, and sweat, attain the soundest habit of body. 

464. As terebration doth meliorate fruit, so upon 
the like reason doth letting of plants blood ; as prick- 
ing vines or other trees, after they be of some growth ; 
and thereby letting forth gura or tears; though this 
be not to continue, as it is in terebration, but at some 
seasons. And it is reported that by this artifiee bitter 
almonds have been tumed into sweet. 

465. The ancients for the dulcorating of fruit do 
commend swine's düng above all other düng : which 
may be because of the moisture of that beast, whereby 
the excrement hath less acrimony ; for we see swine's 
and pig's flesh is the moistest of fleshes. 

466. It is observed by some, that all herbs wax 
sweeter, both in smell and taste, if after they be grown 
up some reasonable time they be cut, and so you take 
the latter sprout. The cause may be, for that the 
longer the juice stayeth in the root' and stalk, the 
better it concocteth. For one of the chief causes why 
grains, seeds, and fruits, are more nourishing than 
leaves, is the length of time in which they grow to 
maturation. It were not amiss to keep back the sap 
of herbs, or the like, by some fit means, tili the end 
of Summer ; whereby (it may be) they will be more 
nourishing. 

467. As grafting doth generally advance and melio- 
rate fruits, above that which they would be if they 

1 ^* Noxium desndant humorem, ut in animalibas Bsepenamero perspicere 
licet.'* — Porta, Nat. Mag, iii. 17. 

The following paragraphs. to 467. inclusive, are frora the same chapter, 
and the next three, to 470. inclusive, from the eleventh chapter of the 
same book. 
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wore 8i5t of kemels or nUmcH^ in regard t)ie nouriah- 
inent in bettor concocted ; ao (no doubt) even in gntft* 
ing, for tlic «amc cauHC, the choice of the stock doth 
much ; alway» provided that it ke somewhat inferior to 
the scion ; for otherwiHe it dulleth it. Thoy commond 
much the graftinf^ of pear» or ap])le8 upon a quince. 

408. KeMidcH the meanii of melioration of fruits be- 
fore mentioned, it is net down as tried, that a mixture 
of bran and »winoihdung, or chafF and swinei»-dting, 
(cHpecially lai<l up together for a month to rot) is a 
very great nourisher and comforter to a fruit-tree. 

469. It is delivered, that onions wax greater if they 
be taken out of t)ie earth, and laid a drying twenty 
days, and then set again ; and yet more, if the outer» 
moHt pill be taken off all over. 

470. It iH delivered by Hoinc*, that if ono take the 
bough of a low fruit-trtKs newly budded, and draw it 
gently, without hurting it, into un earthen pot per- 
forate at the bottom to Ict in the plant, and then cover 
the [)()t with earth, it will yield a very large fruit 
within the ground. Which experiment is nothing but 
potting of plantH without renioving, and leaving the 
fruit in the earth. TIkj like (tlicjy «ay) will be eflTected 
by un (;nipty pot without earth in it, put over a fruit, 
being ()r()j)[>ed up with a »take, an it liangeth upon the 
tree ; and i\u* bett(;r, if Hotne few pertuHions be made 
in th<? pot. Wheniin, bcfHiden tlic; defending of the 
fruit frorn extremity of «un or weathor, sonie give a 
reanon, that tlu; fruit, loving and cov(*ting the open air 
and Hun, is inviUul by thoHe p(!rtuHionH to Hpn^ad and 
ap[)roa('h m ucnr tin*. open air an it ran ; and ho en- 
larg(*tli in niugnitude. 

471. All trees in high und »undy ground», are to be 
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set deep ; and in watery grounds, more shallow. And 
in all trees, when they be removed, (especially fruit- 
trees) care ought to be taken that the sides of the 
trees be coasted (north and south, &c.) as they stood 
before.^ The same is said also of stone out of the 
quarry, to make it more durable ; though that seem- 
eth to have less reason ; because the stone lieth not 
so near the sun, as the tree groweth. 

472. Timber trees in a coppice wood do grow better 
than in an open field ; both because they offer not to 
spread so much, but shoot up still in height ; and chief- 
ly because they are defended from too much sun and 
wind, which do check the growth of all fruit ; and so 
(no doubt) fruit-trees, or vines, set upon a wall against 
the sun, between elbows or buttresses of stone, ripen 
more than upon a piain wall. 

473. It is said, that if potado-roots be set in a pot 
fiUed with earth, and then the pot with earth be set 
likewise within the ground some two or three inches, 
the roots will grow greater than ordinary. The cause 
may be, for that having earth enough within the pot to 
nourish them, and then being stopped by the bottom 
of the pot from putting strings downward, they must 
needs grow greater in breadth and thickness. And it 
may be, that all seeds or roots, potted and so set into 
the earth, will prosper the better. 

474. The cutting off the leaves of radish, or other 
roots, in the beginning of winter, before they wither, 
and covering again the root something high with earth, 
will preserve the root all winter, and make it bigger in 
the spring following, as hath been partly touched be- 
fore. So that there is a double use of this cutting off 

1 Porta, Vill», üi. U. and 16. 
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the leaves; for in plants where the root is the escii-' 
lent, as radish and parsnips, it will make the root the 
greater ; and so it will do to the heads of onions. And 
where the fruit is the esculent, by strengthening the 
root, it will make the fruit also the greater. 

475. It is an experiment of great pleasure, to make 
the leaves of shad j trees larger than ordinary. It hath 
been tried (for certain) that a scion of a weech-elm, 
grafted upon the stock of an ordinary elm, will put 
forth leaves almost as broad as the brim of one's hat« 
And it is vcry likely, that as in fruiWrees the graft 
maketh a greater fruit ; so in trees that bear no fruit, 
it will make the greater leaves. It would be tried 
therefore in trees of that kind chiefly, as birch, asp, 
willow ; and especially the shining willow, which they 
call swallow-tail, because of the pleasure of the leaf. 

476. The barrenncss of trees by accident, (besides 
the weakness of the soil, seed, or root, and the injury 
of the weather,) cometh either of their over-growing 
with moss, or their being liide-bound, or their plant- 
ing too deep, or by issuing of the sap too much into 
the leaves. For all these there are remedies men- 
tioned before. 

Experiments in consort touching Compound fruits and 

flowers. 

We See that in living creatures, that have male 
and fernale, there is copulation of several kinds ; 
and so Compound creatures; as the mule, that is 
generated betwixt the horse and the ass ; and some 
other Compounds which we call monsters, though 
more rare ; and it is held that that proverb, Africa 
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semper aliquid monstri parit^ cometh, for that the 
fountains of waters there being rare, divers sorts of 
beasts come from several parts to drink ; and so 
heilig refreshed, fall to couple, and many tiiries with 
several kinds. The compounding or mixture of 
kinds in plants is not found out ; which neverthe- 
less, if it he possihle, is more at command than that 
of living creatures, for that their lust requireth a 
voluntary motion ; wherefore it were one of the 
most nohle experiments touching plants to find it 
out : for so you may have great variety of new 
fruits and flowers yet unknown. Grafting doth it 
not. That mendeth the fruit, or doubleth the flow- 
ers, &c., but it hath not the power to make a new 
kind. For the scion ever over-ruleth the stock. 

477. It hath been set down by one of the ancients, 
that if you take two twigs of several fruit-trees, and 
flat them on the sides, and then bind them close to- 
gether and set them in the ground, they will come up 
in one stock ; but yet they will put forth their several 
fniits without any commixture in the fruit. Wherein 
note (by the way) that unity of continuance is easier 
to procure than unity of species. It is reported also 
that vines of red and white grapes, being set in the 
ground, and the upper parts being flatted and bound 
close together, will put forth grapes of the several 
colours upon the same brauch, and grape-stones of 
several colours within the same grape ; but the more 
after a year or two ; the unity (as it seemeth) growing 

1 Erasm. Adag. iii. 7. 10. 
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more perfect. And tliis will likewise help, if from the 
first uniting thoy be often watered ; for all moiatore 
helpeth to union. And it is prescribed also to bind die 
bud as soon as it cometh forth, as well as the stock ; at 
the least for a time.^ 

478. Tliey report that divers seeds, put into a clout 
and laid in earth well dungcd, will put up plants con- 
tiguous ; which afterwards being bound in, their shoots 
will incorporate. The liko is said of kemels put mto 
a bottle with a narrow mouth, filled with earth. 

479. It is reported that young trees of severali kinds, 
set contiguous without any binding, and veiy often 
watered, in a fruitful ground, with the very luzury 
of the trecs will incorporate and grow together. 
Which seemeth to me the likeliest means that hath 
becn propounded ; for that the binding doth hinder 
the natural swelling of the tree ; which, while it is 
in motion, doth better unite. 

Experiments in consort touching the sympathy and 

antipaihy of jilants, 

There are niany ancient and received traditions 
and observations touching the synipathy and antip- 
athy of plants; for that soine will thrive best grow- 
ing near others ; which they irnpute to »yinpathy ; 
and Home worse ; which they irnpute to antipathy. 
But these are idle and ignorant conceits, and for- 
sake the true indication of the causes ; as the most 
part of ex[)eriuients that concern synipathies and 
antipathies do. For as to plants, neither is there 

^ Porta, Nat. Mag. iii. 4. The nezt two paragraphs are from the flfth 
cbapter. 
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any such secret friendship or hatred as tbejr imagine; 
and if we should be content to call it sympathy and 
antipathy, it is utterly mistaken; for their sympathy 
is an antipathy, and their antipathy is a sympathy : 
for it is thus; Wheresoever one plant draweth such 
a particular juice out of the earth, as it qualifieth the 
earth, so as that juice which remaineth is fit for the 
other plant ; there the neighbourhood doth good ; 
because the nourishments are contrary or severd: 
but where two plants draw much the same juice, 
there the neighbourhood hurteth; for the one de- 
ceiveth the other.* 

480. First therefore, all plants that do draw much 
nourishment £rom the earth, and so soak^ the earth 
and cxhaust it, hurt all things that grow by tbem ; as 
great trecs, (especially ashes) and such trees as spread 
their roots near the top of the ground. So the cole- 
wort 18 not an enemy, (though that were anciently 
received,) to the vine only;^ but it is an enemy to 
any other plant; because it draweth strongly the fattest 
juice of the earth. And if it be true that the vine, 
when it creepeth near the colewort, will tum away ; 
this may be because there it findeth worse nourish- 

1 This explxuuitioQ b proposed bj Fracastoritu, De ßympaäud U Anäpor 
thid, p, 46. ; and it appean the most probable that bas been hitherto sug- 
gested. 

2 8oake in the origioal. The word oocora w> often in a similar context, 
that I suppose it may be eonsidered as aaother form of the word mtck. — 
J.H. 

* PHny, xxiv. 1. It Ib probable that the colewort, like the vine, reqnires 
a large supply of potash. A smiilar drcamstance bas led to a populär tay- 
ing in South Aroerica that the cocoa-nnt palm likes to liaten to the human 
voice : the truth being, that it thrives near human habttations, where the 
8oil coDtains a Ur|^er proporti4Mi of soda than elsewbera. 
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ment; for though the root be where it was, jet (I 
doabt) the plant will bend as it nourisheth. 

481. Where plants are of several natures, and draw 
several juices out of the earth, there (as bath been 
Said) the one set by the other helpeth : as it is set 
down by divers of the ancients, that nie doth prosper 
much, and becometh stronger, if it be set by a fig- 
tree;^ which (we conceive) is caused not by reason 
of friendship, but by extraction of a contrary juice ; 
the one drawing juice fit to result sweet, the other 
bitter. So they have set down likewise, that a rose 
set by garlie is sweeter : ^ which likewise may be, be- 
cause the more fetid juice of the earth goeth into the 
garlic, and the more odorate into the rose. . 

482. This we see manifestly, that there be certain 
corn-flowers which come seldom or never in other 
places, unless they be set, but only amongst com : as 
the blue-bottle, a kind of yellow marygold, wild poppy, 
and fumitory. Neither can this be by reason of the 
culture of the ground, by ploughing or fuiTowing ; as 
some herbs and flowers will grow but in ditches new 
cast ; for if the ground He fallow and unsown, they 
will not come : so as it should seem to be the com 
that qualifieth the earth, and prepareth it for their 
growtli. 

483. This Observation, if it holdeth, (as it is very 
probable,) is of great use for the meliorating of taste 
in fruits and esculent herbs, and of the scent of flow- 
ers. For I do not doubt, but if the fig-tree do make 
the rue more streng and bitter (as the ancients have 
noted), good störe of rue planted about the fig-tree 
will make the fig more sweet. Now the tastes that 

1 riiny, xix. 46. 2 Porta, Nat. Mag. iü. 16. 
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do moHt offend in fraito and herbs and rooti$, are bitter, 
harKh, (Kmr, and watcmh or fiashy« It were good 
therefure to make tbe triak following« 

484. Take wormwood, or nie, and act it near let- 
tuc'4$, or coleflory, or artichoke ; and aaa wbether tbe 
lettuce, or tbe c^>leflory, &c., become not tbe sweeter« 

4Hf). Taka a service-tree, or a comelian-tree, or an 
elder-tree, wbieb we know bave ihiiU of tiar»b and 
biriding juice, and »et tbem near a vine or fig-tree, 
and see wbetlier tbe grapes or figs wiU not be tbe 
»weeter. 

486. Take cucum}>ers or pumpiom, and net tbem 
(bere and tbere) amongst muKk-melorui, and seo 
wbetber tbe meloiui will not be more winj, and better 
tanted« Set cucunibers likewim; among»t radisb, and nee 
wbetber tbe radisb will not be made tbe more biting« 

487. Take sorrel, and net it am^mgst raxfM, and nee 
wbetber tbe rtui\m will not \}e tbe sweeter« 

488. l'ake common briar, and net it amongst violets 
or wall-flowers, and see wbetber it will not make tbe 
violets or wall-flowers sweeter, and less eartby in tbeir 
smelL So set lettuce or cucumbers amongst nMemary 
or bays, and see wbetber ttie rosemary or bays will not 
1x5 tbe more odorate or aromatieal. 

48d. Contrariwise, you must take beed bow you set 
berlis togetber, tbat draw mticb tbe like juice. And 
tberefore I tbink rosemary will leese in sweetness, i( it 
be set witb lavender or bays, or tbe like« But yet if 
you will correct tbe strengtb of an berb, you sball do 
well to set otber like berbs by bim to take bim down ; 
as if you sbould set tansey by angelica, it may be tbe 
angelica would \)e tbe weaker, and fitter for mixture 
in |>erfume« And if you sbould set nie by common 
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wormwood, it may be tlio wormwood would turn to be 
liker lioinan wormwood« 

490. This axiom is of large extent ; and therefore 
would be Bevered and refined by trial. Neither mu8t 
you expüct to havo a gross difference by this kind of 
culture, but only further perfbction. 

491. Trial would be also niade in herbs poisonous 
and purgutive, whose ill quality perkaps may be di»- 
cliarged or atteiii])ered, by setting stronger poisons, or 
purgatives, by tliem. 

492. It i» reported, tliat tlie slirub called Owr Ladies 
Seal (wliicli i» a kind of briony) and coleworts, set 
near togetlier, one or both will die. The cause is, for 
that tliey be botk great dcpredators of tlie earth, and 
one of tliem Ktarvetli tlie other. The like is said of 
reed and a I>rake ; both wliich are succnlent ; and 
therefore the one deceiveth the other. And the like 
of liemlock and rue ; both whieli draw strong Juices. 

493. Some of the ancients, and likewise divers of 
the modern writers that have laboured in natural 
magie, have noted a »ynipathy between the sun, moon, 
and Houie principal starH, and certain herbs and plants.^ 
And 80 they have denorainated Kome herbs solar ^^ and 
some lunar ; and such like toys put into great words. 
It is manifcHt tliat there are «ome flowers that liave 
rcKpect to the sun ; in two kinds ; the one by opening 
and shutting, and tlie other by bowing and inclining 
the head. For marygold«, tulippa's, pimpernel, and 
indeed most flowers, do open or spread their leaves 
abroad when the sun shineth serene and fair : and 
again (in some part) dose tliem or gathor them in- 
ward, either towards night, or when the sky is ovep- 

^ See Porta*! PhytognomicA, L 18. 
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cast. Of this there needeth no such solemn reason to 
be assigned, as to say that they rejoice at the presence 
of the sun, and moum at the absence thereof. For it 
is nothing eise but a Httle loading of the leaves and 
swelling them at the bottom with the moisture of the 
air ; whereas the dry air doth extend thein. And they 
make it a piece of the wonder, that garden claver ^ will 
lade the stalk when the sun sheweth bright ; which i* 
nothing but a füll expansion of the leaves, For the 
bowing and inclining the head, it is found in the great 
flower of the sun, in marygolds, wart-wort, mallow 
flowers, and others. The cause is somewhat more 
obscure than the former ; but I take it to be no other, 
but that the part against which the sun beateth waxeth 
more faint and flaccid in the stalk^ and thereby less 
able to Support the flower. 

494. What a little moisture will do in vegetables, 
even though they be dead and severed from the earth, 
appeareth well in the experiment of jugglers. They 
take the beard of an oat ; which (if you mark it well) 
is wi'eathed at the bottom, and one smooth entire straw 
at the top. They take only the part that is wreathed, 
and cut off the other, leaving the beard half the breadth 
of a finger in length. Then they make a little cross of 
a quill, long-ways of that part of the quill which hath 
the pith ; and cross^ways of that piece of the quill 
without pith ; the whole cross being the breadth of a 
finger high. Then they prick the bottom where the 
pith is, and thereinto they put the oaten-beard, leaving 
half of it sticking forth of the quill : then they take a 
little white box of wood, to deceive men, as if some- 

1 So in the ori^nal: '* now universally written clover (says Johnson in 
voc.) though not sa properly." — J. 8. 

VOL. IV. 25 
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what in the box did work the feat ; in which, with a 
pin, they make a little hole, enough to take the beard, 
but not to let the cross sink down, but to stick. Theo, 
likewise hy way of imposture, they make a question ; 
as, Who is the fairest woman in the Company ? or, 
Who hath a glove or card ? and cause another to name 
divers persons ; and upon every naming they stick the 
cross in the box, having first put it towards their 
mouth, as if they charmed it ; and the cross stirreth 
not; but when they come to the person that they 
would take, as they hold the cross to their mouth, they 
touch the beard with the tip of their tongue and wet 
it ; and so stick the cross in the box ; and then you 
shall see it turn finely and softly three or four tuma ; 
which is caused by the untwining of the beard by the 
moisture. You may see it more evidently, if you stick 
the cross between your fingers instead of the box ; and 
therefore you may see that this motion, which is ef- 
fected by so little wet, is stronger than the closing or 
bending of the head of a marygold. 

495. It is reported by some that the herb called rosa 
8oli8^ (whereof they make strong watere) will at the 
noon-day, when the sun shineth hot and bright, have a 
great dew upon it ; and therefore that the right name 
is ro8 solis ; which they impute to a delight and sym- 
pathy that it hath with the sun. Men favour wonders. 
It were good first to be sure that the dew that is found 
upon it be not the dew of the morning preserved, when 
the dew of other herbs is breathed awav ; for it hath a 
smooth and tliick leaf, that doth not discharge the dew 
so soon as other herbs that are more spungy and po- 
rous. And it may be purslane, or some other herb, 

i Drosera rotundiiblia. The English naine is Suudew. 



CENTURY V. 887 

doth the like, and is not marked. 6ut if it be so that 
it hath more dew at noon than in the morning, then 
sure it seemeth to be an exudation of the herb itself ; 
as plums sweat when they are set into the oven : for 
you will not (I hope) think that it is like Gideon's 
fleece of wool, that the dew should fall upon that 
and no where eise. 

496. It is certain, that the honey-dews are found 
more upon oak-leaves than upon ash, or beech, or the 
like : but whether any cause be from the leaf itself to 
concoct the dew, or whether it be only that the leaf is 
elose and smooth, (and therefore drinketh not in the 
dew, but preserveth it,) may be doubted. It would be 
well inquired, whether manna, the drag, doth fall upon 
certain herbs or leaves only. Flowers that have deep 
sockets do gather in the bottom a kind of honey, as 
honeysuckles, (both the woodbine and the trefoil,) 
lilies, and the like. And in them certainly the flow er 
beareth part with the dew. 

497. The experience is, that the froth which they 
call woodseare (being like a kind of spittle) is found 
but upon certain herbs, and those hot ones ; as laven- 
der, lavender-cotton, sage, hyssop, &c. Of the cause 
of this inquire further ; for it seemeth a secret. There 
falleth also mildew upon com, and smutteth it ; but it 
may be that the same falleth also upon other herbs, 
and is not observed. 

498. It were good trial were made, whether the 
great consent between plants and water, which is a 
principal nourishment of them, will make an attraction 
at ^ distance, and not at touch only. Therefore take a 
vessel, and in the middle of it make a false bottom of 

^ Or'm the original. — /. 8. 
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coarBe canvas : fill it with earth above thc canva», and 
let not thü oarth bo watcred ; then sow some good 
seeds in tliat earth ; but under tho canvas, some half a 
foot in tlie bottom of tho vessel, lay a great spunge 
tlioroughly wet in water ; and let it lie so some ten 
days ; and Kee whether the seods will sprout, and the 
earth beconie niore nioist, und tlie spunge n)ore dry. 
The experinient formerly mentioned of the cucumber 
creeping to the pot of water, is far stranger than 
this. 

Experiment» in consort fouching the making herhs and 

fruit« medicinable, 

499. l'he altering of the seent, colour, or taste of 
fruit, by infusing, mixing, or letting into the bark or 
root of the tree, herb, or flower, any coloured, aro» 
matical, or niedieinal snbätance, are but fancies. The 
cau«e is, for that those thingH have passed their period, 
and nourisli not. And Jill alteration of vegetables in 
thoHe qualities must be by soniewliat that is apt to go 
into the nourisbrnent of the j)lant. But this is truo, 
that where kine f'eed upon wild garlic, their milk tast- 
eth plainly of the garlie ; and tlu? flesh of muttons is 
better tast(»(l where the hheep feed upon wild thyme, 
and other wliolesome hcrbs. Galen also Kpeaketh of 
the euring of the HcirruH of the liver, l)y milk of a cow 
tlijit fiMMlc'tli but upon certain herbs ; ' and honey in 
Spain Hmelleth (apj)arently) of the rosemary, or or- 
ange», from whenee th(» bee gatliereth it : and there is 
an old tradition of a maiden that was fed with napelluä 

1 (laU'ii in m'vttrd] \t\avAm apttaVH of the medidiiul qualitie» whicb milk 
may diTive from tlm iH^rU oii wliioli the vovf huH f'iid, but J have not fouod 
tb« pUMugu to which liucoti appuari» to refer. 
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(which i» counted the «trongest poison of all vegeta- 
blc») which with use did not hurt the maid, but poi- 
soned some that had camal Company with her.^ So it 
IS observed by some, that there i» a virtuous bezoar, 
and anothcr without virtue, which appear to the show 
alike : but the virtuou» is taken fi'om the beast that 
feedeth upon the mountain«, where there are theriacal 
herb«, and that without virtue, from thosc that feed in 
the vallic» where no such herbs are. Thu« far I am 
of oj)inion : that a» stccped wine« and beer» are very 
medicinal ; and likewise bread tempered with divers 
powders ; so (jf meat also (as ficsh, fish, milk, and 
eggs), that they niay be made of great use for medi- 
cine and diet, if the beasts, fowl, or fish, be fed with 
a special kind of food fit for the disease. It were a 
dangerous thing also for secTet empoisonments. But 
whetlier it may be applied unto [dants and herbs, I 
d(jul)t more ; because the nourishment of them is a 
more common juice ; which is hardly capable of any 
s[H*cia1 quality, until the plant do assimilate it. 

500. But lest our incredulity may prejudicc any 
jirofitable Operations in this kind, (especially since 
many of the ancients liave set them down,) we think 
good briefly to propound the four means which they 
have devised of making plants medicinable.^ The first 
is by slitting of the root, and infusing into it the medi- 
eine ; as helle}x)re, opium, scammony, treacle, &c., and 
then binding it up again. This seemeth to me the 
least prolxible ; because the root draweth immediately 

1 HüH for thi« »toiy MercariaH» ^ De veneni« et mortii» venenosis; ** who 
rfrferH to Avic<!nna " De viribuii cordin, i. 10/* It occur» in the Geita Ro- 
nuiTu/rum ; and Warton in hin note refem for it to the 2Sth chapter of the 
Hecrtia Sttcretorum, a treatiNe ancribed in the middle a^e» to Ariiitotle. 

2 All these roethodü are mentioned by Porta, Not. Mag. iii. 20. 
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from the earth ; and so the nourishment is the more 
common and less qualified : and besides, it is a long 
time in going up ere it come to the fruit. The secoiid 
way is, to perforate the body of the tree, and there to 
inftise the medicine ; which is somewhat better : for if 
any virtue be received from the medicine, it hath the 
less way, and the less time, to go up. The third is, 
the steeping of the seed or kemel in some liquor 
wherein the medicine is infiised: which I have little 
opinion of, because the seed (I doubt) will not draw 
the parts of the matter which have the propriety : but 
it will be far the more likely if you mingle the medi- 
cine with düng; for that the seed naturally drawing 
the moisture of the düng, may call in withal some of 
the propriety. The fourth is, the watering of the 
plant oft with an Infusion of the medicine. This, in 
one respect, may have more force than the rest; 
because the medication is oft renewed ; whereas the 
rest are applied but at one time ; and therefore the 
virtue may the sooner vanish. But still I doubt that 
the root is somewhat too stubborn to receive those fine 
impressions ; and besides (as I have said before) they 
have a great hill to go up. I judge therefore the like- 
liest way to be the Perforation of the body of the tree 
in several places, one above the other ; and the filling 
of the holes with düng mingled with the medicine; and 
the watering of those lumps of düng with squirts of 
an infiision of the medicine in dunged water, once in 
three or four days. 
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ExperimentB in conaort touching curiosities aboutfruits 

and plant$, 

Ouu experimentH we take care to be (as we have 
often said) either experimenta fmctifera or lucifera; 
either of use or of diseovery: for we hate impos- 
tures, and deHpise curionitie». Yet becauHe we must 
apply ourBelve» »ornewhat to other«, we will »et 
down some curioHities touching plants. 

501. It is a c\xv\m\iy to have »everal fruits upon 
one tree ; ^ and the more, when some of them comc 
early, and some come late; »o that you may have 
upon the same tree rij>e fruits all summen This is 
easily done by grafting of several scions upf>n sev- 
oral boughs of a stock, in a good ground, plentifiilly 
fod. So you may have all kinds of ehernes, and all 
kinds cif plums, and peaches, and apricots, upon one 
tnjc ; biit I conceive the diversity of fruits must bc 
such as will graft upon the same stock. And there- 
fore I doubt whether you can have apples, or pears, 

1 Porta, Nat. Mag. Hi. 19. 
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or oranges, upon the same stock upon which you graft 
plums. 

502. It is a curiosity to have fruits of divers shapes 
and figures.^ Tliis is easily performed, by moulding 
them when tlie fruit is young, with moulds of earth or 
wood. So you may have cucurabers, &c., as long as a 
cane ; or as round as a spliere ; or formed like a cross. 
You may have also apples in the form of pears or lem- 
ons. You may have also fruit in more accurate figures, 
as we said of men, beasts, or birds, according as you 
make the moulds. Wherein you must understand, that 
you make the mould big enough to contain the wbole 
fruit when it is grown to the greatest : for eise you 
will choke the spreading of the fruit ; which othei^- 
wise would spread itself, and fill the concave, and so 
be turned into the shape desired ; as it is in mould- 
works of liquid things. Some doubt may be con- 
ceived, that the keeping of the sun from the fruit may 
hurt it : but thcre is ordinary experience of fruit that 
groweth covered. Qucere also, whether some small 
holes may not be made in the wood to let in the sun. 
And note, that it were best to make the moulds par- 
tible, glued or cemented together, that you may open 
them when you take out the fruit. 

503. It is a curiosity to have inscriptions or engrav- 
ings in fruit or trees. This is easily performed, by 
writing witli a needle, or bodkin, or knife, or the like, 
when the fruit or trees are young ; for as they grow, so 
the letters will grow more large and graphical. 

Tenerisque meos incidere amores 
Arhoribus; cresceot iUce, crescetis amores.^ 

1 See Porta, iii. 18. ; from whom the substance of this and the next two 
paragraphs i» taken. 

2 Ecl. X. 53. 
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504. You may have trees apparelied with flowers or 
herbs, by boring holes in the bodies of them, and put- 
ting into them earth holpen with muck, and setting 
seeds, or slips, of violets, strawberries, wild thyme, 
camoniile, and such like, in the earth. Wherein thev 
do but grow in the tree as they do in pots ; though 
(perhaps) with some feeding from the trees. It would 
be tried also with shoots of vines, and roots of red 
roses ; for it may be they being of a more ligneous 
nature, will incorporate with the tree itself. 

605. It is an ordinary curiosity to form trees and 
shrubs (as rosemary, juniper, and the like,) into sun- 
dry shape« ; which is done by moulding them within, 
and cutting them without. But they are but lame 
things, being too small to keep figure. Great Castles 
made of trees upon frames of timber, with turrets and 
arches, were anciently matters of magnificence. 

506. Amongst curiosities I shall place coloration, 
though it be somewhat better ; for beauty in flowers 
is their pre-eminence. It is observed by some, that 
gilly-flowers, sweet-williams, violets, that are coloured, 
if they be neglected, and neither watered, nor new 
moulded, nor transplanted, will tum white.^ And it 
is probable that the white with much culture may tum 
coloured. For this is certain, that the white colour 
cometh of scarcity of nourishment ; except in flowers 
that are only white, and admit no other colours. 

507. It is good therefore. to see what natures do 
accompany what colours ; for by that you shall have 
light how to induce colours, by producing those nat- 
ures. Whites are more inodorate (for the most part) 
than flowers of the same kind coloured ; as is found in 

1 Porta« Nat Mag. üi. 15., on the authorit^ of Theophrastos. 
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Single white violets, white roses, white gilly-flowew, 
white stock-gilly-flowers, &c. We find also that blos- 
soms of trees, that are white, are commonly inodorate ; 
as cherries, pears, plums ; whereas those of apples, crabe, 
almonds, and peaches, are blushy, and smell sweet. The 
cause is, for that the substance that maketh the flower ig 
of the thinnest and finest of the plant ; which also mak- 
eth flowers to be of so dainty colours. And if it be 
too sparing and thin, it attaineth no strength of odour; 
except it be in such plants as are very succulent ; 
whereby they need rather to be scanted in their nonr- 
ishment than replenished, to have them sweet. As 
we see in white satyrion, which is of a dainty smell ; 
and in bean-flowers, &c. And again, if the plant be 
of nature to put forth white flowers only, and those 
not thin or dry, they are commonly of rank and ful- 
some smell ; as may-flowers, and white lilies. 

508. Contrariwise, in berries the white is commonly 
more delicate and sweet in taste than the coloured ; as 
we see in white grapes, in white rasps, in white straw- 
berries, in white currants, &c. The cause is, for that 
the coloured are more juiced, and coarser juiced ; and 
therefore not so well and equally concocted ; but the 
white are better proportioned to the digestion of the 
plant. 

609. But in fruits the white commonly is meaner ; 
as in pear-plums, damascenes, &c. And the choicest 
plums are black. The mulberry (which though they 
call it a berry, is a fruit,) is better the black than the 
white. The harvest white-plum is a base plum ;* and 
the verdoccio, alid white date-plum, are no very good 
plums. The cause is, for that they are all over- 
watery : whereas an higher concoction is required for 
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sweetness, or pleasnre of taste ; and therefore all jonr 
dainty plums are a litde diy, and come from the stone; 
as the mnscl&'plam, the damascene-plum, the peach, 
the apricot, &c. Yet some fruits, which grow not to 
be black, are of the nature of berries, sweetest such as 
are paler ; as the coeur-cheny, which incHneth more to 
white, is sweeter than the red ; but the egriot is more 
sonr. 

510. Take giUy-flower seed, of one kind of gilly- 
flower, (as of the clove-gilly-flower, which is the most 
common,) and sow it ; and there will come up gilly- 
flowers, some of one colour, and some of another, 
casually, as the seed meeteth with nourishment in 
the earth ; so that the gardeners find that they may 
have two or three roots amongst an hundred that 
are rare and of great price ; as purple, camation of 
several stripes: the cause is (no doubt) that in earth, 
though it be contiguous and in one bed, there are very 
several Juices ; and as the seed doth casually meet with 
them, so it cometh forth. And it is noted especially 
that those which do come up purple, do always come 
up Single : the juice, as it seemeth, not being able to 
suffice a succulent colour and a double leaf. This 
experiment of several colours coming up from one 
seed, would be tried also in larks-foot, monks-hood, 
poppy, and holly-oak. 

511. Few fruits are coloured red within: the queen- 
apple is ; and another apple, called the rose-apple : 
mulberries likewise ; and grapes, though most toward 
the skin. There is a peach also that hath a circle 
of red towards the stone : and the egriot cherry is 
somewhat red within ; but no pear, nor warden, nor 
plum, nor apricot, althongh they have many times fed 
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«rlofl, aro rolonrcd red within« The cauM may b^ 
inqiiirod. 

ßl2. Tfio j^cneriil rolrmr of plante is greon, which 
i« a rolour tliat no fl(iwer i« of. Thcre is a groeni»h 
primroH«, biit it i« pnl<^, and «carce a grecn« Tb« 
Icavc» of «oiii(^ trce« tum a little mtirry or rcxldUh^ 
and tbey he ronirnfmly yonn^ Iravon that do no; im ii 
m in oaks, nud vin^-», and liazie. Lcfave» rot itito a 
yellow, and «orn« fiolli<»» hav(? |rart of thcir leaven yel- 
low, ttiat are, to all fH^rming, an fvpnh and »hming m 
tlic green. I fnippofn? also, that yellow in a lew imc- 
cnlent colour than gn^-n, and a degrec ncwrcr white. 
For it batli In^cn notwl that thojw yellow leavos of holly 
fttand ever t^^ward« the n(rrth or north-c»Ht. Sotne roote 
an? yc^llow, an cnrrdtn; and somo plant» hlood-red, «italk 
and Ifaf and all ; nn aniaranthn». Sonie h«rb incline 
to pnr}>l(! and red ; nn a kind nf «agi? doth, and a kind 
of mint., and ronn w^li«, <fer. And »ome bare whit« 
leavcH, a« nnotb^T kind (ff «ago, and anotbor kind of 
mint; bat aznro and a fair piirple are nm'cr fonnd in 
leaves. Tili« RlH^wctb tliat Hower» arcj made of a re- 
fincrd jni(H? of tlie «-artb, and so aro fruit« ; bnt leaven 
of a mon» coar^f? and rommrm. 

r>lH. It i» a curioftity aUo to mako flower» doiibh? ; 
wliicb i« (^fb'(!tod by oftcn rcmoving tbcm into new 
oartli : «>*, on tbf'< cr^ntrary part, double flowem, by 
n(!^lo('tin^ and not n-nioving, provo fiingle. And the 
way to (\() it »poerlily, i« to «ow or «<"t so<^d« or »lip« of 
flow<T« ; and as ftO(;n as tbc.y conie up, to removc them 
into n*'w ^round tbat is gomb IiKjuire also, whether 
ino^'ubitin^ M' flowcr«, (m MrKjk-gilly-flowen*, ronen^ 
musk-rosc.H, Sic.^) dotb not mak(^ tli(?m double. There 
in a rJierry-tn'(! that hatli floubb? bl(w»om«; but that 
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tree beareth no fruit: and it may be, that tlie same 
means which, applied to the tree, doth extremely accel- 
erate the «ap to rise and break forth, wonld make 
tlie tree »pend itself in flowers, and those to become 
double : whieli were a great pleanure to «ee, especiallj 
in apple-tree», f)each-tree8, and almfmd-tree», that have 
h]m%oma blu»h-colonred. 

514. The making of fruits without coro or stone, in 
likewiHC a curiosity; and somewhat l>etter; becau»e 
vrhatsoevcr maketb them so, is like tr> make thein more 
tcnd(»r and delicate. If a »cion or »hoot, fit to be »et in 
tlie ground, have the pith fincjly taken forth (and not 
altogether, but »ome of it left, the better to save the 
life), it will bear a fruit with little or no core or «tone. 
And the like is said to be of dividing a quick-tree down 
to the ground, and taking out the pith, and then Und- 
ing it up again.^ 

Tilo. It i« reported also, that a citroii graftcd upon a 
qninre will have small or no seeds ; and it is very 
j)robable that any Si^ur fruit grafted ujKm a strK'k that 
bearfjth a sweeter fruit, may both make the fruit 
Hwcjeter, and more void of the harsh matter of kemel« 
or »eed». 

516. It is refiorted, that not only the taking out of 
the pith, but the stopping of the juice of the pith from 
rising in the midst, and turning it to rise on the outside, 
will make the fruit without coro or stone; as if you 
hhould bore a tree clean through, and put a wedge in. 
It is true, there is some affinity betwcen the pith and 
tho kernel, because they are both of a harsh substance, 
and both placed in the midst. 

1 ThiN and the succeeding paragraphs, to 617« inclatire, are from Porta, 
Nfä. Mag. iii. 12. 
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517. It is reported, that trees watered perpetüally 
with warm water, will make a fruit with little or no 
core or stone. And the rule is general, that whatso- 
ever will make a wild tree a garden tree, will make a 
garden tree to have less core or stone. 

ExperimenU in consort toibching the degeneraüng of 
plante ; and of the transmutatian of them one mU> 
another?^ 

518. The rule is certain, that plants for want of 
culture degenerate to be baser in the same kind ; and 
sometimes so far as to change into another kind. 
1. The Standing long, and not being removed, mak- 
eth them degenerate. 2. Drought, unless the earth 
of itself be moist, doth the like. 3. So doth remov- 
ing into worse earth, or forbearing to compost the 
earth; as we see that water-mint tumeth into field- 
mint, and the colewort into rape, by neglect, &c. 

519. Whatsoever fruit useth to be set upon a root 
or a slip, if it be sown will degenerate. Grapes sown ; 
figs, almonds, pomegranate kerneis sown ; make the 
fruits degenerate and become ^vild. And again, most 
of those fruits that use to be grafted, if they be set of 
kemels or stones, degenerate. It is true that peaches, 
(as hath been touched before,) do better upon stones 
set than upon grafting ; and the rule of exception 
should seem to be this : that whatsoever plant requir- 
eth much moisture, prospereth better upon the stone 
or kernel, than upon the graft. For the stock, though 
it givetli a finer nourishment, yet it giveth a scanter, 
than the earth at large. 

520. Seeds, if they be very old, and yet have 

1 See Porta, Nat. Mag. iü. 2. 
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strength enough to bring forth a plant, make the 
plant degenerate. And therefore skilful gardeners 
make trial of the seeds before they buy them, whether 
they be good or no, by putting them in water gently 
boiled ; and if they be good, they will sprout within 
half an hour. 

521. It is Strange which is reported, that basil too 
much expoeed to the sun doth turn into wild thyme ; ^ 
although those two herbs seem to have small affinity ; 
but basll is almost the only bot herb that hath fat and 
succulent leaves; which oiliness if it be drawn forth 
by the sun, it is like it will make a very great 
change. 

522. There is an old tradition, that boughs of oak 
put into the earth will put forth wild vines : ^ which 
if it be true, no doubt it is not the oak that tumeth 
into a vine, but the oak-bough putrefying qualifieth 
the earth to put forth a vine of itself. 

523. It is not impossible, and I have heard it veri- 
fied, that upon cutting down of an old timber tree, the 
stub hath put out sometimes a tree of another kind ; 
as that beech hath put forth birch ; which, if it be 
true, the cause may be, for that the old stub is too 
scant of Juice to put forth the former tree ; and there- 
(ote putteth forth a tree of smaller kind, that needeth 
less nourishment. 

524. There is an opinion in the country, that if the 
same ground be oft sown with the grain that grew 
upon it, it will in the end grow to be of a baser kind. 

525. It is certain, that in very sterile years com 
sown will grow to another kind. 

1 The original authority for this is Palladius, Apr. üi. 

^ Porta gives this oa the authority of Albertus Maguus. 
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Awi ii;imitml\y it U « riilt', timt \AnnU timt ara brrnigbl 
ihriU \iy cuhnru^ tM i'tmt, will utionar i^lmn^is iiito tHlmr 
mm*iim iUmt tlumti ilmt mma of ihtmmslytm ; ihr i)mi 
c'iikuni |i;iv<ftii \mi an mlvttuihUtHH naiurti^ whKfh U 
morti uAnlly put 'rir* 



THm work of thi^ trutiMttiutAtirm of plunt» omr 
ititii fUMH^lu^rf IM /n///r maynalüi naUwm : Uft th« 
tmiidiiiutatioti of M|HtmifM im, in ttuf ssA^x pbiiMo» 
pliy« proiiouiKtifil itiipoMMibli^ ; mxmK mtim\\y it ix a 
tiiiii(( of ililtiiüilty, und nM\\x\Xi\i\\ <lie<f[> M^eureb iiiU> 
imtunf ; but mmw^ tlufri^ H|;|H<iir m<iiiih riimiififfi^ ifi' 
Mi<iMi'4fi» of it, i\\ü i>|iiiiioii of iio|>oMMibiiity im ti> !>• 
ri'ji^ittifd, mul tb^ loiiitiiM tbitntof t^> Im^ fomul out* 
Wif M'4f tbdt in liviopi: vuM\i\\ri*% t(mt leorii« of \\\\ir^ 
fdi^tion, i\M*Xi*. ix wwwSx fninMoiiitulion of ooi! int/i 
aiioibifr ; an «^atitrpillarH turn iofi) fliif*», &(% Arni 
it hIioiiM hi*A\\\\ |>rolml>l4t tliut wiiatMoifVi^r cnfuturif, 
buvjii(^ lifif, IM ({«^iii^ratid without M5<f(|, timt i^rifitturif 

will i;fiail{(lf out of OIMf M|Mti;i4fM iiit4> h\\iA\wx, ViHt 

it Im tluf Hi'i^d, himI tbif imtiiri^ <if it, wbii^b Untkietb 
iiikI bofiiidi'fb in \\m* rrmtiins tliat it (bHth not t^* 
patiafi'. So um w<t niay witll vAmvXwAi^^ tbat mutiufc 
iUt* i*nvih of itM^lf <lotli put fortb plantM witbont 
M*<f<l, tlMfHffon* j>laiJtM rnay w<fll liavif a traiiMmi* 
^laiion of *t\HU'M*H, Wlafn*for«f, wantin(( iuMtarii'^i^ 
wlii(!b iUf iHuutr, Wit »»liall y;ivi*. dinfctioiiM of tlut 

» Vjr^, 0«//rg. j, IM, 
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inost likely trials; and generally, we would not 
have those that read this our work of Sylva Sylr 
varum account it stränge, or think that it is an 
over-baste, that we have set down particulars un- 
tried; for contrariwise, in our own estimation, we 
account such particulars more worthy than those 
that are already tried and known ; for these latter 
niUHt be taken as you find them ; but the other do 
level point-blank at the inventing of eauses and 
axioniM. 

526. First thcrefore, you mußt make acoount, that 
if you will have one plant changc into anothcr, you« 
must have the nourishraent over-rule the seed ; and 
tliereforc you are to practi»e it by nourishments a» 
contrary as may be to the nature of the lierb ; so 
nevertheles» as the herb may grow ; and likewise witb 
seed« that are of the weakest sort, and have least 
vi^our. You shall do well, therefore, to take marsh- 
iKjrlw, and plant them on tops of hüls and champaigns ; 
and such plants as require much moisture, upon sandy 
and very dry grounds. As for example, marsh-mal- 
lows and sedge, upon hills ; cueumber, and lettuce- 
seeds, and coleworts, upon a sandy plot; so contrari- 
wise, plant bushes, heath, ling, and brakes, upon a wet 
or marsh ground. This I conceive also, that all escu- 
lent and garden herbs, set upon the tops of hills, will 
j)rove more medicinal, though less esculent than they 
were before. And it may be likewise, some wild herbs 
you may make sallet herbs. This is the first nile for 
transmutation of plants. 

527. The second rule shall be, to bury some few 

VOL. IV. 96 
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laedfl of tlio herb you would change amongit dtber 
aeed» ; and then you sliall soo whether the juice ot 
tho»e othor sccds do not so qualify tbo oartbi 9ji it 
will alter the »eed whereupon you work. Aa for e%r 
ainple, put parsley-Hoed amongst onion-seed, or le^ 
tuco-fle(;d amongst parsley-seed, or basil-seed amongst 
thymo-seed ; and s(?(5 tlie change of taste or otherwise. 
But you shall do well to put the seed you would 
change into a little linen cloth, that it minglo not 
with the foreign seed« 

528. l'he third rule slmll bo, the making of «ome 
medley or mixturo of earth with some other plant« 
bruised or shaved, either in leaf or root ; as for ex- 
ample, inake earth with a mixture of C/olewort leavei 
stamjfcd, and set in it artichokes or parsnips : so take 
earth niade with marjoram, or origanum, or wild 
thynie, Ijruinüd or stamped, und set in it fennel-seed, 
Ac. in which o])eration the process of nature still 
will ))e (an 1 conceive), not that the ln^rb you work 
upon sliould (Iraw th(? juwa of the for<;ign herb (for 
that opinion wo havc; forrnerly rcjected), but there 
will be a new confec.tion of uiould, which perhaps 
will alter the seed, and yet not to the kind of the 
former herb. 

529. The fourth rule shall be, to mark what herbs 
soni(! (iartliH do put forth of themselves ; and to take 
that earth and to pot it, or to vessel it ; and in that to 
set the seed you would change: an for example, take 
from undcr walls or the like where netth^s put forth 
in abundance, the (jarth which you shall there find, 
without any ntring or root of the nettlcs ; and pot that 
(jarth, and H(;t in it Htr)ck-gilly-flowers, or wall-fiowers, 
&c. ; or sow in the seeds of them ; and see what the 
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event will be. Or take earth that you have prepared 
to put forth muahrooms of itself, (whereof you shall 
find some instances followiiig,) and sow in it purslane» 
seed, or lettuce-seed ; for in these experiments, it is 
likely enough that tbe earth being accustomcd to send 
forth one kind of nourishment, will alter the new 
seed. 

530. The fifth rule shall be, to make the herb grow 
contrary to his nature; as to make ground-herbs rise 
in height : as for esample, carry camomile, or wild 
thyme, or the green strawberry, upon sticks, as you 
do hops upon poles ; and see what the event will be. 

631. The sixth rule shall be, to make plants grow 
out c^ the sun or open air ; for that is a great mutar 
tion in nature, and may induce a change in the seed ; 
as barrel up earth,^ and sow some seed in it, and put 
it in the bottom of a. pond, or put it in some gr«at 
hoUow tree : try also the sowing of seeds in the bot- 
toms of caves ; and pots with seeds sown, hanged up 
in wells some distance from the water ; and see what 
the event will be. 

JExperimenta in consort touching the procerity and huh 
ness and artificial dwarfing of tree%. 

582. It is certain that timber-trees in coppice-woods 
grow more upright, and more free from under-boughs, 
than those that stand in the fields : the cause whereof 
is, for that plants have a natural motion to get to the 
sun ; and besides, they are not glutted with toa much 
nourishment ; for that the coppice shareth with them ; 
and repletion ever hindereth stature : lastly, they are 
kept warm ; and that ever in plants helpeth mount- 
ing. 
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588. Trees that are of themselves füll of heat, 
(which heat appeareth by their inflammable guins,) 
as firs and pines, mount of themselves in height with- 
out side-boughs, tili they come towards the top. The 
cause is partly heat, and partly tenuity of juice, both 
which send the sap upwards. As for juniper, it is but 
a shrub, and groweth not big enough in body to main- 
tain a tall tree. 

534. It is reported that a good strong canvas, spread 
over a tree grafted low, soon after it putteth forth, 
will dwarf it, and make it spread. The cause is 
piain ; for that all things that grow, will grow as 
they find room. 

535. Trees are generally set of roots or kemels ; 
but if you set them of sHps, (as of some trees you 
™ay» l>y name the mulberry,) some of the slips will 
take ; and those that take (as is reported) will be 
dwarf trees. The cause is, for that a slip draweth 
nourishment more weakly than either a root or ker- 
nel. 

536. All plants that put forth their sap hastily, 
have their bodies not proportionable to their length ; 
and therefore they are winders and creepcrs ; as ivy, 
briony, hops, woodbine ; whereas d warfing requireth 
a slow putting forth, and less vigour of mounting. 

Experiments in consort touching the rudiments of 
plants ; a/nd of the excrescences of plants^ or sv/per- 
plants» 

The Scripture saith that Salomon wrote a Natu- 
ral History, from the cedar of Libanus, to the moss 
growing upon the wall ; for so the best translations 



CENTURY VI. 405 

have it. And it is true that moss is but the rudi- 
ment of a plant; and (as it were) the mould of 
earth or bark. 

537. Moss groweth chiefly upon ridges of houses 
tiled or thatched, and upon the crests of walls ; and 
that moss is of a lightsome and pleasant green. The 
growing upon slopes is caused, for that moss, as on 
the one side it cometh of moisture and water, so on 
the other side the water must but sHde, and not 
stand or pool. And the growing upon tiles, or walls, 
&c., is caused, for that those dried earths, having not 
moisture sufficient to put forth a plant, do practise 
germination by putting forth moss ; though when by 
age, or otherwise, they grow to relent and resolve, 
they sometimes put forth plants ; as wall-flowers. And 
almost all moss hath here and there little stalks, be- 
sides the low thrum. 

538. Moss groweth upon alleys, especially such as 
lie cold and upon the north ; as in divers terraces : and 
again, if they be much trodden ; or if they were at 
the first gravelled ; for wheresoever plants are kept 
down, the earth putteth forth moss. 

539. Old ground, that hath been long unbroken up, 
gathereth moss ; and therefore husbandmen use to eure 
their pasture grounds when they grow to moss, by 
tilling them for a year or two : which also dependeth 
upon the same cause; for that the more sparing and 
starving juice of the earth, insufficient for plants, doth 
breed moss. 

540. Old trees are more mossy fer than young ; for 
that the sap is not so frank as to rise all to the boughs, 
but tireth by the way, and putteth out moss. 
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541. Fountains have moss growing upon the groand 
about them; 

Muscosi fbntes;^ 

The cause is, for that the fountains drain the water 
frcmi the ground adjacent, and leave bat sufBcient 
tnoisture to breed moss : and besides, the coldness of 
the water conduceth to the same. 

542. The moss of trees is a kind of hair; for it 
is the Juice of the tree that is excemed, and doth 
not assimilate. And upon great trees the moss gath- 
ereth a figure, like a leaf. 

548. The moister sort of trees yield little moss; 
as we see in asps, poplars, willows, beeches, &c. ; 
which is partly caused for the reason that hath been 
giyen, of the frank putting up of the sap into the 
boughs ; and partly for that the barks of those trees 
are more close and smooth than those of oaks and 
ashes ; whereby the moss can the hardlier issue out. 

544. In clay-grounds all fruit-trees grow ftill of 
moss, both upon body and boughs ; which is caused 
partly by the coldness of the ground, whereby the 
plants nourish less ; and partly by the toughness of 
the earth, whereby the sap is shut in, and cannot get 
up to spread so frankly as it should do. 

545. We have said heretofore, that if trees be hide- 
bound, they wax less fruitful, and gather moss ; and that 
they are holpen by hacking, &c. And, therefore, by 
the reason of contraries, if trees be bound in with cords 
or some outward bands, they will put forth more moss : 
which, I think, happeneth to trees that stand bleak, 
and upon the cold winds. It would also be tried, 
whether, if you cover a tree somewhat thick upon the 

1 Virg. Ecl. vii. 45. 
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top after his poUing, it will not gather more mosä. I 
think also the watering of trees with cold fountain- 
water, will make them grow füll of moss. 

546. There is a moss the perfumers have, which 
cometh out of apple trees^ that hath an excellent 
»Cent. Qucere particularly for the manner of the 
growth, and the nature of it. And for this experi- 
ment's sake, being a thing of price, I have set down 
the last experiments, how to multiply and call on 
mosses. 

Next unto moss, I will speak of mushrooms ; 
which are likewise an imperfect plant. The mush- 
rooms have two stränge propei*ties ; the . one, that 
they yield so delicious a meat ; the other, that they 
come up so hastily, as in a night ; and yet they are 
unsown. And therefore such as are upstarts in 
State, they call in reproach mushrooms. It niust 
needs be therefore, that they be made of much 
moisture ; and that moisture fat, gross, and yet 
somewhat concocted« And iiideed, we find that 
mushrooms cause the accident, which we call ^n- 
cubus or the mare, in the stomach. And there- 
fore the surfeit of them may suffocate and em- 
poison. And this sheweth that they are windy ; 
and that windiness is gross and swelling, not sharp 
or griping. And upon the same reason mush- 
rooms are a venereous meat. 

547. It is reported, that the bark of white or red 
poplar, (which are of the moistest of trees), cut 
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stnall, and cast into furrow» well dungcd, will caiue 
the ground to put forth muflhrooms at all seasons of 
tho yaar, fit to be eaton. Some add to the mixture 
leaven of bread, rcsolved in water.^ 

548. It is re])orted tliat if a hilly field, where the 
stubblü iH Standing, be set on fire in the hhowery sea- 
son, it will put forth great störe of mushrooms. 

549. It i» reported that hartshorn, shaven or in 
small pieces, mixed with düng and watered, putteth 
up mushrooms. And wc know that hartshom h of 
a fat and clammy substance : and it may be ox-hom 
would do the like. 

550. It hatli been reported, though it be scarce 
credible, that ivy hath grown out of a stag's hom;* 
which tliey sup[)Ose did ratlier come from a confri- 
cation of the hörn upon the ivy, than from the hom 
itself. There is not known any substance but earth, 
and tlie prcx'cdures of earth, (as tile, stone, &c.) that 
yi(?hleth auy nioss or h(!rhy substance. There nnay 
be trial made of some se(*ds, as that of fennel-seed, 
mustard-s(H!(l, and rape-seod, j)Ut into some little 
holes made in the horns of stags or oxon, to see if 
they will grow. 

551. There is also anotluT unperft^ct plant, that 
(in shcw) is like a great mushroom ; and it is some- 
times as broad as one's hat ; whicrh th(;y call a toad's- 
stool : but it is not esculent ; and it groweth (com- 
monly) by a dead stub of a trecj ; and likewise about 
th(j roots of rotten trees : and therofore seemeth to 
take his juice from wood putrefied. Which sheweth, 

1 I'ortA, Nat. Mfl^. iii. 1. From thf. namo ctiaptcr arf; taken 548. and 
560. and prohably, itiough with mme dincrcpancy, 540. aUo. 
3 Ariiii. Mirab. 5. 
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by the way, that wood putrefied yieldeth a frank 
moisture. 

552. There is a cake that groweth upon the side 
of a dead tree, that hath gotten no name, but it is 
large, and of a chesnut colour, and hard and pithy; 
whereby it should seem, that even dead trees forget 
not their putting forth ; no more than the carcasses 
of men's bodies, that put forth hair and nails for a 
time. 

553. There is a cod, or bag, that groweth com- 
moiily in the fields; that at first is hard like a ten- 
nis-ball, and white ; and after groweth of a mushroom 
colour, and füll of light dust upon the breaking; and 
is thought to be dangerous for the eyes if the pow- 
der get into them ; and to be good for kibes. Be- 
like it hath a corrosive and fretting nature. 

554. There is an herb called Jew's ear, that grow- 
eth upon the roots and lower parts of the bodies of 
trees ; especially of eiders, and sometimes ashes. It 
hath a stränge property ; for in warm water it swelleth, 
and openeth extremely. It is not green, but of a 
dusky brown colour. And it is used for squinancies 
and inflammations in the throat ; whereby it seemeth 
to have a moUifying and lenifying virtue. 

555. There is a kind of spungy excrescence, which 
groweth chiefly upon the roots of the laser-tree ; and 
sometimes upon cedar and other trees. It is very 
white, and light, and friable ; which we call agaric. 
It is famous in physic for the purging of tough 
phlegm. And it is also an excellent opener for the 
liver ; but offensive to the stomach : and in taste, it 
is at the first sweet, and after bitter. 

556. We find no super-plant that is a formed plant, 
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but misseltoe.^ Thej have an idle tradition that theite 
is a bird called a missel-bird, that feedeth upon a seed^ 
which many times she cannot digest, and 00 expelleth 
it whole with her excrement : which falliftg upon die 
bough of a tree that hath some rift, putteth forth m&h 
seltoe. But this is a fable : for it is not probable that 
birds should feed upon that they cannot digest. But 
allow that, yet it cannot be for other reasons : for first, 
it is found but upon certain trees ; and those trees beftr 
DO such fruit as may allure that bird to sit and" feed 
upon them. It may be that bird feedeth ttpon the 
misseltoe-berries, and so is often found there ; which 
r tnay have given occasion to the tale. But that which 
maketh an end of the question is, that misseltoe hath 
been found to put forth under the boughs, and not only 
above the boughs ; so it cannot be anything that falleth 
upon the bough. Misseltoe groweth chiefly upon crab- 
trees, apple-trees, sometimes upon hazles ; and rärely . 
upon oaks ; the misseltoe whereof is counted vöty 
medicinal. It is ever green, winter and summer; and 
beareth a white glistering berry: and it is a plant 
utterly difFering from the plant upon which it groweth. 
Two things therefore may be certainly set dowh : firdt, 
that superfoetation must be by abundance of sap in the 
bough that putteth it forth : secondly, that that sap 
must be such as the tree doth excern, and cannot 

1 We are now acquainted with many plants besides the misseltoe which 
are strictly parasitic, and yet what Bacon here calls perfect — that is, ap- 
parently, phancrofi^amous. I am not aware whether Decandolle's experi- 
ments with regard to the influence of the leaves of the misseltoe on the 
ascent of sap in the parent brancli have been repeated, or extended to any 
other parasite. 

The tradition that the misseltoe was condemned to become a parasite in 
consequence of having fumished the wood of the True Cross, is one of the 
most remarkable of the superstitions of which it is the subject. 
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assimilate ; for eise it would go into a bough ; and be> 
sides, it seemeth to be more fat and unctuous than the 
ordinary sap of the tree ; both by the beny, which is 
clammj; and by that it continueth green winter and 
Summer, which the tree doth not. 

567. This experiment of misseltoe may give light 
to other practices. Therefore trial would be made by 
ripping of the bough of a crab-tree in the bark, and 
watering of the wound every day with warm water 
dunged, to see if it would bring forth misseltoe, or 
any such like thing. But it were yet more likely to 
try it with some other watering or anointing, that 
were not so natural to the tree as water is ; as oil, 
or barm of drink, &c. ; so they be such things as kill 
not the bough. 

658. It were good to try what plants would put 
forth, if they be forbidden to put forth their natural 
boughs. Poll therefore a tree, and cover it some 
thickness with clay on the top, and see what it will 
put forth. I suppose it will put forth roots ; for 
so will a scion, being tumed down into clay: there- 
fore in this experiment also, the tree would be closed 
with somewhat that is not so natural to the plant as 
clay is. Try it with leather, or cloth, or painting, so 
it be not hurtful to the tree. And it is certain that a 
brake hath been known to grow out of a pollard. 

559. A man may count the prickles of trees to be 
a kind of excrescence ; for they will never be boughs, 
nor bear leaves. The plants that have prickles are, 
thoms, black and white, briar, rose, leraon-trees, crab- 
trees, gooseberry, berberry ; these have it in the 
bough : the plants that have prickles in the leaf are, 
holly, juniper, whin-bush, thistle; nettles also have a 
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small vcnomotM prickle ; no liath Wage», \mt härm' 
leim. The cauMs mmi Intj hmty putting forth, want 
o( mointurc, and the cUmnu^H of thc hark ; for the 
hsmUs of the »pirit to put forth, and the want of nour- 
i»bment U} put forth a iKjugh, and the chineneHK of 
the Ijark, eauw; prickle« in IxiuglM ; and therefore 
they are ever like a pyranm, for that the moi^ture 
tfpendeth after a h'ttle putting forth. And for pric- 
kle» in leave», they c^^me alHo of putting forth more 
Juice into the h^f tlian can »pread in the leaf »mooth ; 
and therefore the hsaves oth(;rwii(e are rough, tm lx;rage 
and netth« are. An for the leavrsH of holly, they are 
»mooth, but never platn, but hh it were with folds, for 
the Käme caui»e. 

&ßO. There be alwi plant«, that though they have no 
prickle», yet they have a kind of downy or velvet rine 
upon their leavf;« ; m ro«e-canipion, »trKjk-gilly-flower», 
coltVfrKH ; which down or nap corneth of a Hubtile 
Mpirit, in a »oft or fat Hub^tance. For it in certain that 
both Ht<x;k-gilly-flowerH and nme-(;afnpionH, Htani[ied, 
have been applierl with hiu'C(jhh Ui the wriht» <tf tho«e 
that have harl t4;rtian or rjuartan aguen ; and the va^ 
poiir of coltVftxit hath a hanativi? virtue toward« the 
lungH ; and the leaf aUo in healing in Hurgery. 

tVi\, Another kind of excreKcence in an exudation 
of plantM, jriifMjd with piitnrfaxttirin ; an we mm? in f^ak- 
apphrM, whicli are found clii<jfly upon the leaven of 
^lakM ; and the like upon wÜIowh : and country per>- 
ple. hav<; a kind of pn;dir;tion, that if the oak-apple 
}>rok(?fi be füll of worm.H, it in a nign of a p<;Htilent 
year ; whir!h in a likely thing, be<;auHe they grow Oi' 
comjption. 

c;02. There in aiMO u|:ion Kweet or other briar, a fine 
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tuft or brush of moss, of divers colours ; which if yoti 
cut you shall ever find füll of Httle white worms. 

Experiments in consort touching the producing of per- 

feet plants without seeds. 

568. It is certain that earth taken out of the founda- 
tions of vault» and houses, and bottoms of wells, and 
then put into pot«, will put forth sundiy kinds of 
herbs : ^ but some time is required for the germina- 
tion : for if it Ihj taken but from a fathom deep, it will 
put forth the first year ; if much deeper, not tili after 
a year or two. 

564. The naturc of the plants growing out of the 
eartli so taken up, doth follow the nature of the mould 
itself ; as if the mould be soft and fine, it putteth forth 
soft herbs ; as grass, plantain, and the like ; if the 
earth be harder and coarser, it putteth forth herbs 
more rough, as thistles, furze,^ &c. 

565. It is common cxperience, that where alleys are 
chwe gravelled, the earth putteth forth the first year 
knot-grass, and after spire-grass. The cause is, for 
that the hard gravel or pebble at the first laying will 
not suffer the grass to come forth upright, but tumeth 
it to find bis way where it can ; but after that the earth 
is somewhat loosened at the top, the ordinary grass 
coraeth up. 

566. It is reported that earth being taken out of 
shady and watery woods some depth, and potted, 
will put forth herbs of a fat and juicy substance ; 
a« penny-wort, purslane, houseleek, penny-royal, Ac* 

1 Porta, Xat. Mag. iii. 1. The next panigrapb seemt to be taken from 
the Käme pantage. 
3 Firres in the original.—./. 8, * Porta, abi tapra. 
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&67. The water also doth send forth plants that 
have no roots fixed in the bottom; bat they are len 
perfect plants, being almost but leaves, and thoae 
small ones ; such is that we call duck-weed ; whick 
hath a leaf no bigger than a thyme-leaf, but of a 
fresher green, and putteth forth a little string into 
the water far from the bottom. Aa for the water- 
lily, it hath a root in the ground ; and so have a 
number of other herbs that grow in pond^. 

568. It is reported by some of the ancients, and 
some modern testimony likewise, that there be some 
plants that grow upon the top of the sea ; being 
supposed to grow of some concretion of slime ftt>m 
the water, where the sun beateth hot, and where the 
sea stirreth little.^ As for the alga marina (sea-weed) 
and eryngium (sea-thistle), both have roots ; but the 
sea-weed under the water, the sea-thistle but npon the 
shore. 

569. The ancients have noted, that there are some 
herbs that grow out of snow, laid up close together 
and putrefied ; and that they are all bitter ; and th^ 
name one specially, flomus^ which we call moth-mul- 
lein.^ It is certain that worms are found in snow com- 
monly, like earth-worms ; and therefore it is not unlike^ 
that it may likewise put forth plants. 

570. The ancients have affirmed that there are some 
herbs that grow out of stone ; ^ which may be, for that 
it is certain that toads have been found in the middle 
of a free-stone. We see also that flints, lying above 
ground, gather moss ; and wall-flowers, and some other 
flowers, grow upon walls ; but whether upon the main 

1 See the treatise De Plantis^ ascribed to Aristotle, ii. 4. 

2 Ib. ü. 8. 8 Ib. ü. 5. 
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brick or stone, or wbether oat of the lime or chinks, \b 
not well observed ; for eiders and asbes have been seen 
to grow out of steeples ; but they manifestljr grow out 
of clefts; insomuch as when they grow big, they will 
diftjoin the stone. And besides, it is doubtiul wbether 
the mortar itself putteth it forth, or wbether some seeds 
be not let fall by bird». There be likewise rock-herb«; 
but I suppose those are where there in some mould or 
eartb. It hath likewise been found that great trees 
growing upon quarries have put down their root into 
the stone. 

571. In some mines in Germany, as is reported^ 
there grow in the bottom v^etables; and the woriL* 
folks use to say they have magical virtue, and will not 
suffer men to gather them. 

572. The sea-sands seldom bear plants. Whereof 
the cause is yielded by some of the ancients, for that 
the sun exhaleth the moisture before it can incorporate 
with the earth and yield a nourishment for the plant.^ 
And it is affiimed also that sand hath always bis root 
in clay ; and that there be no veins of sand any great 
depth within the earth. 

573. It is certain that some plants put forth for a 
time of their own störe, without any nourishment from 
earth, water, stone, &e. Of which vide the experi- 
ment 29. 

UxperimenU in eonsart toMching fareiffn plants, 

574. It is reported that earth that was brought out 
of the Indies and other remote countries for ballast for 
ships, cast upon some grounds in Italy, did put forth 
fordgn herbs, to us in Europe not known ; and, that 

^ Sm the treitfife De PlamiU, menbed to Arktoile, iL 3. 



416 NATURAL HISTORY. 

which is more, that of their roots, barks, and seeds, 
contused together, and mingled with other earth, and 
well watered with warm water, there came forth herbs 
much Hke the other.^ 

575. Plants brought out of bot countries will en- 
deavour to put forth at the same time that they usu- 
ally do in their own climate ; and tlierefore to preserve 
them, there is no more required tlian to keep them 
from the injury of putting back by cold. It is reported 
also that grain out of the hotter countries translated 
into the colder, will be more forward than the ordinary 
grain of the cold country. It is likely that this will 
prove better in grains than in trees ; for that grains are 
but annual, and so the virtue of the seed is not wem 
out ; whereas in a tree it is embased by the ground to 
which it is removed. 

576. Many plants which grow in the hotter coun- 
tries, being set in the colder, will nevertheless, even in 
those cold countries, being sown of seeds late in the 
spring, come up and abide most part of the summer ; 
as we find it in orange and lemon seeds, &c., the seeds 
whereof sown in the end of April will bring forth ex- 
cellent sallets, mingled with other herbs. And I doubt 
not but the seeds of clove-trees, and pepper-seeds, &c., 
if they could come hither green enough to be sown, 
would do the Hke. 

ExperimmU in consort touching the 8ea807i8 in which 

plante come forth. 

577. There be some flowers, blossoms, grains, and 
fruits, which come more early, and othcrs which come 
more late in the year. The flowers that come early, 

^ Porta, Nat. Mag. iii. 1.; but not accurately copied. 
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with US, are, primroses, violets, anemonies, water-daffi>- 
dillies, crocus vemus, and some early tulippa^s« And 
thüjr are all cold plants ; which tlierefore (as it should 
seem) have a quicker perception of the heat of the sun 
inereasing than the hot herbs have ; as a cold hand will 
sooner find a little warmth than a hot. And those that 
come next after are wall-flowers, cowslips, hyacinths, 
rosetnary flowers, &c. ; and after them pinks, roses^ 
fiower-de-luces, &c, ; and the latest are gilly-flowers, 
holly-oaks, larks-foot, &c, The earliest blossoms are 
the blossoms of peaches, almonds, comelians, mezeri- 
ons, &c. ; and they are of such trees as have much 
moisture, either watery or oily. And therefore crocof 
vernus also, being an herb that hath an oily Juice, put- 
teth forth early; for those also find the sun sooner 
than the drier trees. The grains are, first rye and 
wheat, then oats and barley, then peas and beans. For 
though green peas and beans be eaten sooner, yet the 
dry ones that are used for horse-meat, are ripe last^ 
and it seemeth that the fatter grain cometh first. The 
earliest fruits are strawberries, cherries, gooseberries, 
currants ; and after them early apples, early pears^ 
apricots, rasps ; and after them, damascenes, and most 
kind of plums, {)eaclies, &c. ; and the latest are apples^ 
wardens, grapes, nuts, quinces, almonds, sloes, briar- 
berries, heps, medlars, Services, comelians, &c. 

578. It is to be noted, that (commonly) trees that 
ripen latest blossom soonest ; as peaches, comelians, 
sloes, almonds, &c. : and it seemeth to be a work of 
providence that they blossom so soon ; for otherwise 
they could not have the sun long enoagh to ripen* 

679. There be fruits (but rarely) that come twice a 
year ; as some pears, strawberries, &c. And it seenn 

VOL. IV. 27 
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etil tlitiy are »iu;li m alxmnd witli nouriiihment ; wliero- 
by, aftcfr one ]u*rio(l, bdbre tliu muh waxetb Uh} weak 
thoy ran iMidure aiiother. The violet alf»o, aitiorignt 
üowerH, coiiutth twicu; a year ; ifMiiecfially i\\a double 
'white ; and that ix\m ih a plant iull of moiitture« ItoiM.ii 
conie twicci, )mt it ih not without cutting, an luith b«en 
forinerly »ald» 

•080. In MuM!ovia, thoiigh the c^orn coine not up tili 
late Hpriiij^, yet tlufir harvcHt in m ctarly an ours« The 
cauMi iH, fbr tliat thc htren^li of the ground i« kept in 
with the Hiiow ; and we K<*e with iix, tliat if it be a 
long wint<;r, it iH (M)inrnonly a niore plentiful year: and 
after thoM<i kind of winterH likewiHe, the flowen» and 
<:orn, whi(;h are earlier and lattT, do come cotninonly 
at once, und at the Kunuf tiine ; w\i\c\i troubleth the 
liiihbandinan nmny tiinc*H ; Cor yoii Khall have red nmen 
and dainank roH(*H <;()in<i togtaht^r; and likewitfe the har- 
veMt of wh<;fit and barh'y. Hut thiK ha|)|M*neth ever, for 
that th({ itiivYw.v Htayt^th for the later, and not that the 
laU?r conieth hoonttr. 

r>81. Thi'nt \)it divei-H frnii-tr<*eH in the hot countricfK, 
vvhicJi have hlosHoniH and yoiing fruit and rj|Hi fruit, 
ahnoHt all th«; y^*ii\\ HU(ur(;eding one anoth(ir. And it ih 
Huid iIm; oran^ft hath the like with uh for a great part 
of HUinniftr ; and ho uIho hath the (ig. And no doubt 
\\\it natural tnotion of plantH is to hav(? ho ; but that 
i*ith(ir tln^y want juirte to Hpend, or they meet with 
ilu! rold of th«; wint(fr ; and thentfore thin eir«de of 
rip(tning «annot Ih* but in hurcuh'iit plantH, and hot 
countrifs, 

r>82. Sorn<' h<*rbM are but annual, and die, root and 
all, once a yi^ar ; an borag<% l<*ttu<*(», (tueuinberH, niuitk- 
meloiiH, basil, tobaiu'o, niUHtard-H(H*(l, and all kindn of 



CENTURY VI. 419 

corn : some continue many years ; as hyssop, german- 
der, lavender, fennel, &c. The cause ►of the dying is 
double ; the first is, the tenderness and weakness of the 
seed, which maketh the period in a small time ; as it is 
in borage, lettuce, cueumbers, com, &c. ; and therefore 
none of these are hot. The other cause is, for that 
some herbs can worse endure cold ; as basil, tobacco, 
mustard-seed. And these have all much heat. 

Experiments in consort touching the lasting of herbs 

and trees. 

583. The lasting of plants is most in those that are 
largest of body ; as oaks, elm, chesnut, the loat-tree, 
&c. ; and this holdeth in trees ; but in herbs it is often 
contrary : for borage, coleworts, pompions, which are 
herbs of the largest size, are of small durance ; where- 
as hyssop, winter-savoury, germander, thyme, sage, will 
last long. The cause is, for that trees last according 
to the strength and quantity of their sap and juice ; 
being well munited by their bark against the injuries 
of the air ; but herbs draw a weak juice, and have a 
soft stalk ; and therefore those amongst them which 
last longest, are herbs of strorig smell, and with a 
sticky stalk. 

584. Trees that bear mast, and nuts, are commonly 
more lasting than those that bear fruits, especially the 
moister fruits ; as oaks, beeches, chesnuts, walnuts, al- 
monds, pine-trees, &c. last longer than apples, pears, 
})lums, &c. The cause is the fatness and oiliness of the 
sap ; which ever wasteth less than the more watery. 

585. Trees that bring forth their leaves late in the 
year, and cast them likewise late, are more lasting than 
those that sprout their leaves early, or shed them be- 
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times. The cause is, for that the late Coming fbith 
sheweth a moisture more fixed ; and the other more 
loose and more easily resolved. And the same cause 
is, that wild trees last longer than garden trees; and 
in the same kind, thoso whose fruit is acid, more than 
those whose fruit is sweet. 

686. Nothing procureth the lasting of trees» bushes» 
and herbs, so much as oflen cutting ; for every cutting 
causeth a renovation of the juice of the plant ; that it 
neither goeth so far, nor riseth so faintly, as when the 
plant is not cut ; insomuch as annual plants, if you cut 
them seasonably, and will spare the use of them, and 
suffer them to come up still young, will last more years 
than one ; as hatli been partly touched ; such as is let^ 
tuce, purslane, cucumber, and the like. And for great 
trees, wo see almost all overgrown trees in church*- 
yards, or near ancient buildings, and the like, are pol«- 
lards, or dottards, and not trees at their füll height. 

587. Some experiment would be made, how by art 
to make plants more lasting than their ordinary pe* 
riod : as to make a stalk of wheat, &c., last a whole 
ycar. You must ever presuppose, that you handle it 
so as the winter killeth it not ; for we speak only of 
prolonging the natural period. I conceive that the 
rule will hold, that whatsoever maketh the herb come 
later than at his time, will make it last longer time : 
it were good to try it in a stalk of wheat, &c., set in 
the shade, and encompassed with a case of wood, not 
touching the straw, to keep out open air. 

As for the preservation of fniits, as well upon the 
tree or stalk as gathered, we shall handle it under 
the title of conservation of bodies. 
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Uzperiments in consort touching the severdl figvres of 

plants. 

688. The particular figures of plants we leave to 
their descriptions ; but some few things in general we 
will observe. Trees and herbs, in tlie growing forth 
of their boughs and branches, are not figured, and 
keep no order. The cause is, for that the sap being 
restrained in the rind and bark, breaketh not forth at 
all, (as in the bodies of trees, and stalks of herbs,) tili 
they begin to branch ; and then when they make an 
eruption, they break forth casually, where they find 
best way, in the bark or rind. It is true, that some 
trees are more scattered in their boughs ; as sallow- 
trees, warden-trees, quinee-trees, medlar-trees, lemon- 
trees, &c. Some are more in the form of a pyramis, 
and come almost to todd ; as the pear-tree, (which 
the critics will have to borrow liis name of Trrp, fire^") 
orange-trees, fir-trees, service-trees, lime-trees, &c. ; 
and some are more spread and broad ; as beeches, 
hornbeam, &c. The rest are more indifferent. The 
cause of scattering the boughs, is the hasty breaking 
forth of the sap ; and therefore those trees rise not in a 
body of any height, but branch near the ground. The 
cause of the pyramis is the keeping in of the sap long 
before it branch ; and the spending of it, when it be- 
ginneth to branch, by equal degrees. The spreading 
is caused by the carrying up of the sap plentifully 
without expence ; and then putting it forth speedily 
and at once. 

589. There be divers herbs, but no trees, that may 
be Said to have some kind of order in the putting forth 
of their leaves ; for they have joints or knuckles, as it 
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wcre stops in their gcrmination ; as have gilly-flow- 
ers, pinks, fenncl, com, recds, and canes. The cause 
whereof is, for that tho sa]) asccndeth unequally, and 
dotli (as it wore) tire and stop by the way. And it 
seetncth thcy have somo closeness and hardness in their 
stalk, wliich hindereth the sap from going up, until it 
hath gathercd into a knot, and so is more urged to put 
forth. And therefore tliey are most of them hollow 
wlien the stalk is dry ; as fenncl-stalk, stubble, and 
cancs. 

590. Flowers have all exquisite figures ; and the 
flower-nunibers are (chiefly) five and four ; as in prim- 
roses, briar-roses, single musk-roses, single pinks, and 
gilly-flowers, &c., which have five leaves: Hlies, flower- 
de-luces, borage, bugloss, &c., wliich have four leaves«* 
But some put forth leaves not numbered ; but they are 
ever small ones ; as marygolds, trefoil, &c. We see 
also, that the sockcts and supporters of flowers aro fig- 
ured ; as in the five brethren of the rose, sockets of 
gilly-flowers, &c. Leaves also are all figured ; some 
round, some long ; none square ; and many jagged on 
the sides ; whi(*h leaves of flow(jrs seldom are. Per 
I account the jagging of pinks and gilly-flowers, to 
be like the inequality of oak leaves, or vine leaves, 
or the like : but they seldom or never have any small 
jmrls.''^ 

1 Thorft aro Hdvcra] (jrror« in thifl rfiinark; the flowor niimber of the lily, 
a8 of ahnoMt all endogonouH pluritn, bcing thrno, and that of borage and 
bu^loHH, fiv«'. 

'^ Acronliri^ to Mr. MacOmh'H obHcrvation», th« vi-nation of the leaf cor- 
niHpond« lo th« modo of ^rowlli of th« brunchcH, tho voinH bcing given off 
at th(; Hani(; aii^h; an tho branchoK. 
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Experiments in consort touching some principal differ- 

ences in plants. 

591. Of plants, some few put forth tlieir blossoms 
before their leaves; as almonds, peaches, cornelians, 
black-thorn, &c. But most put forth some leaves be- 
fore their blossoms; as apples, pears, plums, cherry, 
white-thom, &c. The cause is, for that those that put 
forth their blossoms first, have either an acute and 
sharp spirit, (and therefore commonly they all put 
forth early in the spring and ripen very late, as most 
of the particulars before mentioned,) or eise an oily 
juice, which is apter to put out flowers than leaves. 

592. Of plants, some are green all winter ; others 
cast their leaves. There are green all winter, holly, 
ivy, box, fir, yew, cypress, juniper, bays, rosemary, 
&c. The cause of the holding green, is the close and 
compact substance of their leaves, and the pedicles 
of them. And the cause of that again is either the 
tough and viscous juice of the plant, or the strength 
and heat thereof. Of the first sort is holly, wliich is 
of so viscous a juice as they make birdlime of the bark 
of it. The stalk of ivy is tough and not fragile, as 
we see in other small twigs dry. Fir yieldeth pitch. 
Box is a fast and heavy wood, as we see it in bowls, 
Yew is a strong and tough wood, as we see it in 
bows. Of the second sort is juniper, which is a wood 
odorate, and maketh a hot fire. Bays is likewise a hot 
and aromatical wood ; and so is rosemary for a shrub. 
As for the leaves, their density appeareth, in that either 
they are smooth and shining, as in bays, holly, ivy, 
box, &c., or in that they are hard and spiry, as in the 
rest. And trial would be made of grafting of rose- 
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marv, and bays, and box, upon a hoUy-stock ; because 
they are plants tliat come all winter. It were good to 
try it also with grafts of otlier trees, either fruit trees, 
or wild trees ; to see whether they will not yield their 
fruit, or bear their leaves later and longer in the win- 
ter ; because the sap of the hoUy putteth forth most in 
the winter. It may be also a mezerion-tree, grafted 
upon a hoUy, will prove both an earlier and a greater 
tree. 

693. There be some plants that bear no flower, and 
yet bear fruit; there be some that bear flowers, and 
no fruit ; there be some that bear neither flowers nor 
fruit, Most of the great timber-trees (as oaks, beeches, 
&c.) bear no apparent flowers ; some few likewise of 
the fruit trees (as mulberry, walnuts, &c.) and some 
shrubs (as juniper, holly, &c.) bear no flowers. Divers 
herbs also bear seeds (which is as the fruit) and yet 
bear no flowei's ; as purslane, &c. Those that bear 
flowers and no fruit are few ; as the double cherry, the 
sallow, &c. But for the cherry, it is doubtful whether 
it be not by art or culture ; for if it be by art, then 
trial would be made whether apples' and other fruits' 
blossoms may not be doubled. There are some few 
that bear neither fruit nor flower ; as the elm, the 
poplars, box, brakes, &c. 

594. There be some plants that shoot still upwards 
and can support themselves ; as the greatest part of 
trees and plants ; there be some other that creep along 
the grouiid, or wind about other trees or props, and 
cannot support themselves ; as vines, ivy, briar, briony, 
woodbin es, hops, clematis, camomile, &c. The cause 
is (as hath been partly touched) for that all plants 
natural ly move upwards ; but if the sap put up too 
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fiist, it maketh a slender stalk, which will not support 
tlie weight; and therefore these latter sort are all 
swift and hasty comers. 

Experiment% in consort touching aü manner of composts 

and helps of ground. 

695. The first and most ordinary help is stercora- 
tion. The sheep's düng is one of the best ; and next, 
the düng of kine ; and thirdly, that of horses ; which 
is held to be somewhat too hot unless it be mingled. 
That of pigeons for a garden, or a small quantity of 
ground, excelleth. The ordering of düng is, if the 
ground be arable, to spread it immediately before the 
ploughing and sowing ; and so to plough it in : for if 
you spread it long before, the sun will draw out much 
of the fatness of the düng : if the ground be grazing 
ground, to spread it somewhat late, towards winter ; 
that the sun may liaye the less power to dry it up. 
As for special coinposts for gardens, (as a hot bed, 
&c.) we have handied them before, 

696. The second kind of compost is the spreading of 
divei's kinds of earths ; as marl, chalk, sea-sand, earth 
upon earth, pond-earth ; and the mixtures of them. 
Marl is thought to be the best ; as having most fatness, 
and not heating the ground too much. The next is 
sea-sand, which (no doubt) obtaineth a special virtue 
by the salt : for sah is the first rudiment of life. Chalk 
over-heateth the ground a little ; and therefore is best 
upon cold clay grounds, or moist grounds : but I heard 
a great husband say that it was a common error to 
think that chalk helpeth arable grounds, bat helpeth 
not grazing grounds ; whereas indeed it helpeth grass 
as well as com : but that which breedeth the error is, 
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h Olli witli ttmuy r'ni|m witliniit. n^ntf ftrul ilurfi irt/l#^l 
fiffi^rwAnU if. will \tt^nr liuh* ^nipi^« Ii^v'aiiai! ih«« f^mutul 
11 tin-rl Oll f. If. w*!?'*! ^ood t^i try tliM Iftyifi^ ^rf* rhftlk 
lipon Arfililf! ^roiinrU n WiiU^. wliiUi Ivitfoffi t'l'>^<f(^finK^ 
find ti> |iloii^li if. in, N<t f.lM«y rio f.lif* dun^ ; Init ilifm ii 
fnii»t Ui fri«!»!*^ i'imi l»y min or lyifi^i A» foT ««nrtti^ 
it rompfioiM'.fh iinf'iri f'or I kiww n (j^rmi mt^nhm UiAt 
Ini'l fi l'whl (\u ti ninniMT) ynur*'*] npon tif Ami it tiUl 
hmr friiif. vxrtAU^uiiy fli*^ fir«fi y^ftr /rf i\w plftniinf(: for 
iIm^ .«*nr<iM'*! of fJM! «'jirfh i« <^vit i]w fruUMU^nU Afld 
<!ftrfli fto |>n!p»rf^/l Imfli n HonMii ;tiirßirf\ ihii it 10 
trufs fi<« 1 ronrciv«', tlinf. »nrli «TnrfJi ttn Unih nti\U\}^rG 
l»nv| in it, if yoii r'^n |iroriin^ if. witlifriit t<Ki tnwh 
rlwr^*', rlofli i'xri^L TIm? Wfiy t^; hnnUiU ihi^ J»fw?rHf|({ 
of wdf.-p«'.fn% is to forlml tlif^ fiiin« funrl flu^ ^rowtli rrf' 
v*r^»'falil*'R, Aw\ tlMT^'lorf? if yon ni«.k*i a Iftr^ji^ hov*«)^ 
flifUr'.lirfj, r»v*'r futuw. fjn^infity of ^ronnJ j nuy« if yfrti 
Ho liiif jihink tli*'. j.'roiin/| ovrr, if. will hn-f/l wilf-p*Tfrf!, 
A«t for ponH <;irfli, or rivw-r i'»rfh, if. \^ ft vry (i(Oo<l 
<'/»nipoÄf. ; t'<]H'.r'mUy if fJM' (»orMl li»vr liPi'H lon^ iin- 
r\t'nu^t't\^ uuf\ so fJM'. w«f./'r hf. nof, foo hnn^ry J nwl t 
jii/lj/'' if will \tf' yvl li»Tff.*M' if flMTf. ho wmn^ niixtfif' 
of /'lijilk. 

///>7. rii*' fliini liflj» of ^roiiiifl r«, Ky «ofn*^ oth^T 
v.MK^fjin/w^ flijif liJiv«! virfii*^ fo rnfik** ^roniiH ftTrtit#% 
flion^^h fJi*^y l»*i nof, rn^n-ly *'urfli ; wlM-n-in df^h^^s^ i^x* 
rf\ ; in^^orriiK'li »«« fli** cnuDirn'^ »iKint A*\iuf\ find V#täii- 
v!fi<t h;ivf'. ft. kind <'f fifiM-iMU rna/l«! flif^ni for i\w tuitk^ 
r\i'u'i' i)u' <'rii|»fi/»n!j nifiny fini*^'» d/», l»y iht^ v.Xf'.4nuVm^ 
fniif.fiil?M'-".Ä of fh^' »oil, («iiftrd l»y fli*! ti^ht'A nrniUxnui 
filHiiif..' Hoof. «|.-./», f.hoiij^h fliin «tpn^fid in ft tUM or 

• ,^«ri/ly*'« TfÄvnU, j». lK;f|, 
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garden, is tried to be a very good compost. For salt, 
it is too costly ; but it is tried, that mingled with seed- 
corn, and sown together, it doth good; and I am of 
opinion, that chalk in powder, mingled with seed- 
corn, would de good ; perhaps as much as ehalking 
the ground all over. As for the steeping of the seeds 
in several mixtures with water to give them vigour, 
or watering grounds with compost-water, we have 
spoken of them before. 

598. The fourth help of ground is, the suffering of 
vegetables to die into the ground, and so to fatten it ; 
as the stubble of com, especially peas. Brakes cast 
upon the ground in the beginning of winter, will make 
it very fruitful. It were good also to try whether 
leaves of trees swept together, with some chalk and 
düng mixed, to give them more heart, would not make 
a good compost ; for there is nothing lost so much as 
leaves of trees ; and as they lie scattered, and without 
mixture, they rather make the ground sour than other- 
wise. 

599. The fifth help of ground is, heat and warmth. 
It hath been anciently practised to bum heath, and 
ling, and sedge, with the vantage of the wind, upon 
the ground. We see that warmth of walls and in- 
closures mendeth ground : we see also, that lying open 
to the south mendeth ground : we see again, that the 
foldings of sheep help ground, as well by their warmth 
as by their compost : and it may be doubted, whether 
the covering of the ground with brakes in the begin- 
ning of the winter (whereof we spake in the last ex- 
periment) helpeth it not, by reason of the warmth. 
Nay, some very good husbands do suspect that the 
gathering up of flints in flinty ground, and laying 
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them on heaps, (which is much nscd,) is no good 
husbandry ; for that thej would kcep tho gronnd 
warm. 

600. Tho sixth help of ground is by wfrtering and 
Irrigation ; which is in two manners ; the one by let- 
ting in and shutting out waters at seasonable times : 
for wator at some seasons, and with reasonable stay, 
doth good ; but at some otlier seasons, and with too 
long stay, doth hurt : and this serveth only for mead- 
ows wliich are along some river. The other way is, to 
bring water from some hanging grounds where there 
are Springs into tlie lower grounds, carrying it in some 
long furrows ; and from those furrows, drawing it trar- 
erse to spread the water. And tliis maketh an ex- 
cellcnt improvement, both for corn and grass. It in 
the rielier if those hanging grounds be fruitful, becanse 
it waslieth off some of tho fatiiews of the earth ; but 
bowsoover it profiteth much. Gonerally where there 
are great overflows, in fens or the like, the drowning 
of them in the winter uiaketh the Hummer followin^ 
more fruitful ; the cause may be, for that it keepeth 
the ground warm, and nourisheth it. But the fen-men 
hold that tiie sewers must be kept so, as the water 
may not stay too long in the Hl)rin^, tili the woeds and 
sedge be grown up ; for then the ground will be like 
a wood, which keepeth out the nun, and so continneth 
the wet ; whereby it will never graze (to puq^ose) 
that year. Thus much for irrigation. liut for avoid- 
ances and drainings of water, where there is too much, 
and the helps of ground in tliat kind, we shall speak 
of them in another place. 
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EocperimeTvtB in consort touching the affinities and dif* 
ferencBB hetween plants and inanimate bodies» 

601. The differences between animate and inani- 
mate bodies, we shall handle fiilly under the title of 
life, and living spirits, and powers. We shall there- 
fore make but a brief mention of them in this place. 
The main differences are two. All bodies have spirits 
and pneuraatical parts within them : but the main 
differences between animate and inanimate are two: 
the first is, that the spirits of things animate are all 
continued with themselves, and are branched in veins 
and secret canals, as blood is : and in living creatures, 
the spirits have not only branches, but certain cells or 
seats, where the principal spirits do reside, and where- 
unto the rest do resort ; but the spirits in things inani- 
mate are shut in and cut off by the tangible parts, and 
are not pervious one to another ; as air is in snow. 
The second main difference is, that the spirits of ani- 
mate bodies are all in some degree (more or less) 
kindled and inflamed ; and have a fine eommixture 
of äame, and an aerial substance. But inanimate 
bodies have their spirits no whit inflamed or kindled. 
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And this difference consisteth not in the heat or cool- 
ness of spirits ; for cloves and other spices, naphtha 
and petroleum, have exceeding hot spirits, (hotter a 
great deal than oil, wax, or tallow, &c.) but not in- 
flamed. And when any of those weak and temperate 
bodies come to be inflamed, then they gather a much 
greater heat than others have uninfiamed ; besides 
their light and motion, &c. 

602. The differences, whieh are secondary, and pro- 
ceed from these two radical differences, are : First, 
plants are all figurate and determinate; which inan- 
imate bodies are not; for look how far the spirit is 
able to spread and continue itself, so far goeth the 
shape of figure, and then is determined. Secondly, 
plants do nourish ; inanimate bodies do not ; they 
have an accretion, but no alimentation. Thirdly, 
plants have a period of life ; which inanimate bodies 
have not. Fourthly, they have a succession and 
propagation of their kind; which is not in bodies 
inanimate. 

603. The differences between plants, and metals or 
fossils, besides those four before-mentioned (for metals 
I hold inanimate), are these : First, metals are more 
durable than plants. Secondly, they are more solid 
and hard. Thirdly, they are wholly subterrany ; 
whereas plants are part above earth and part under 
earth. 

604. There be very few creatures that participate 
of the nature of plants and metals both ; coral is one 
of the nearest of both kinds : another is vitriol, for 
that is aptest to sprout with moisture. 

605. Another special affinity is between plants and 
mould or putrefaction ; for all putrefaction (if it dis- 
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ßolve not in arefaction) will in the end issuc into 
plant« or living creature» bred ^if putrefaction. I ac- 
count mm»^ and mushroonu, and agaric, and other 
of tlK>se kinds, to be but inoulds of the ground, walls, 
and trecH, and the like. As for fle»h, and fish, and 
plants themselves, and a number of other things, after 
a mouldiness, or rottenness, or corrupting, they will 
fall to breed worms. These putrefactions, which have 
afünity with plants, have this difference from them ; 
that they have no succession or propagation, though 
they nouri»h, and have a j>eriod of life, and have like- 
wise some figure* 

606. I left once by chance a citron cut, in a close 
room, for three summer months that I was absent ; and 
at my retum there were grown forth, out of the pith 
cut, tufts of hairs an ineh long, with little black heads, 
as if they would have been some herb. 

Experiments in ctmaort UmcJdng the affinities and dif- 
jerence9 of phinta and living creatures^ and tfie conr 
fineru and parttciplat of them, 

607. The affinities and differences between plants 
and living creatures are these tliat follow. Tliey have 
both of them spirits continued, and branched, and also 
inflamed. Hut first, in living creatures the spirits 
have a cell or seat, which plants have not; as was 
also fonnerly said. And secondly, the spirits of liv- 
ing creatures hold more of flame than the spirits of 
plants do. And these two are tlie radical differences. 
For the secondary differences, they are as follow. 
First, plants are all fixed to the earth ; whereas all 
living creatures are severed, and of themselves. Sec- 
ondly, living creatures have local motion ; plants have 
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not. Thirdly, livlng creatures nourish from their 
Upper partu, by tlic mouth chiefly; plants nourish 
from below, namely from tlio roota. Fourthly, plants 
have thcir sced and seminal parts uppermost ; living 
creatures have them lowermost : and therefore it was 
Said, not elcgantly alone, but philosophically ; Homo 
ett planta inverea ; ^ Man is like a plant tumed up» 
ivards : for thc root in plantn in as the head in liv- 
ing creatures. Fifthly, living creatures have a more 
exact figure than plants. Sixthly, living creatures 
have more diversity of organs within their bodies, 
and (as it werc) inward figures, than plants have. 
Seventhly, living creatures have sense, which plants 
have not. Eighthly, living creatures have voluntaty 
motion, which plants have not. 

608. For the difFerence of sexes in plants, they 
are oftentimes by name distinguishcd ; as male-piony, 
femaIe-i)iony ; male-ro8(?mary, femalü-ro.semary ; he- 
holly, fthc-holly, <S;c. ; but gencration l)y copulation 
certainly extcndcth not to plants. The ncarcst ap- 
proach of it in betwcen the hc-palm and the sho- 
pahn ; wliich (as they report), if they grow ncar, 
inclinc the one to tlie other ; in.somuch as (that 
which is more stränge) they doubt not to report, 
that to keep tlie tre(?s upright from bending, they 
ti(3 ropes or line» from the one to the other, that 
the contact might be enjoyed l)y the contact of a 

1 ,S«e HcaÜKor, Exercit. (uh. Cardnn. 141. 2. The dictum in thc text \n 
founded tipon what in Maid by Arifltotle, De Juveni. et Henect. c. 1. But th« 
niialo^y Uuiuf(h ing(;nioufi in uriMatiMfactoryf animalA bcin^; in trutb more 
analo^oiiH to havPM than to whoic plant». Hut hcre we cncounter one of 
the moMt ditfirult of all qiii^Htion«; nam^ty, what conntitute« individuality? 
a qiieMtion wliich nniH throiigh all ontological nyHU'.mn and rcapiKsar» in 
morpholo^y; oncs of thc niany Inntniicc!« which »how how imposstble it If 
to de^rade physical »cienc« into einpiricism. 
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middle body. But this may be feigned, or at least 
amplified. Nevertheless I am apt enough to think, 
that this same hinarium of a stronger and a weaker, 
like iinto masculine and feminine, doth hold in all 
living bodies. It is confounded sometimes ; as in 
some creatures of putrefaction, wherein no marks of 
distinction appear : and it is doubled sometimes ; as 
in hermaphrodites : but generally there is a degree 
of strength in most species. 

609. The participles or confiners between plants and 
living creatures, are such chiefly as are fixed, and have 
no local motion of remove, though they have a motion 
in tlieir parts ; such as are oysters, cockles, and such 
Hke. There is a fabulous narration, that in the north- 
em countries there should be an herb that groweth in 
the likeness of a lamb, and feedeth upon the grass, in 
such sort as it will bare the grass round about.^ But I 
suppose that the figure maketh the fable ; for so we 
see there be bee-flowers, &c. And as for the grass, it 
seemeth the plant, having a great stalk and top, doth 
prey upon the grass a good way about, by drawing the 
Juice of the earth from it, 

Uxperiments promisciums touching plants. 

610. The Indian fig boweth his roots down so low 
in one year, as of itself it taketh root again ; and so 
multiplieth from root to root, making of one tree a 
kind of wood.2 The cause is the plenty of the sap, 
and the softness of the stalk, which maketh the bough, 
being over-loaden, and not stiffly upheld, weigh down. 

^ Cardan, De Rerum Yariet. xxii. p. 63. The name given to this herb in 
the conntry where it growa ia bormnetaf sc. quasi agmu. 
' See Pliny, xx. 11. 

VOL. IV. 28 
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It hath leaves as broad as a little target, bat the fruit 
no bigger than beans. The cause is, for that the con- 
tinual shade increaseth the leaves, and abateth the 
fruit ; which nevertheless is of a pleasant taste. And 
that (no doubt) is caused by the suppleness and gentle- 
ness of the juice of that plant, being that which maketh 
the boughs also so flexible. 

611. It is reported by one of the ancients that there 
is a certain Indian tree, having few but very great 
leaves, three cubits long and two broad, and that the 
fruit, being of good taste, groweth out of the bark.^ 
It may be, there be plants that pour out the sap so 
fast, as they have no leisure either to divide into manj 
leaves, or to put forth stalks to the fruit. With us, 
trees (generally) have small leaves in comparison. 
The fig hath the greatest; and next it the vine, 
mulberry, and sycamore ; and the least are those of 
the willow, birch, and thorn. But there be found 
herbs with far greater leaves than any tree ; as the 
bur, gourd, cucumber, and colewort. The cause is 
(like to that of the Indian fig) the hasty and plen- 
tiful putting forth of the sap. 

612. There be three things in use for sweetness ; 
sugar, honey, manna. For sugar, to the ancients it was 
scarce known, and little used.^ It is found in canes: 
Qucere^ whether to the first knuckle, or further up ? 
And whether the very bark of the cane itself do yield 
sugar, or no ? For honey, the bee maketh it, or gath- 
ereth it ; but I have heard from one that was industri- 
ous in husbandry, that the labour of the bee is about 
the wax ; and that he hath known in the beginning of 

i Pliny, xii. 12. But it is not said that the tree has but few leaves. 
a Id. xii. 17. 
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May honeycombs empty of honey ; and within a fort- 
night, when the sweet dews fall, filled like a cellar.^ It 
is reported by some of the ancients, that there is a tree 
calied occhus, in the Valleys of Hyrcania, that distiUeth 
honey in the momings.^ It is not unlike that the sap 
and tears of some trees may be sweet. It may be also, 
that some sweet Juices, fit for many uses, may be con- 
cocted out of fruits, to the thickness of honey, or per- 
haps of sugar ; the likeliest are raisins of the sun, figs, 
and eurrants ; the means may be inquired. 

613. The ancients report of a tree by the Persian 
sea, upon the shore-sands, which is nourished with the 
sah water; and when the tide ebbeth, you shall see the 
roots aß it were bare without bark, (being as it seemeth 
corroded by the sah), and grasping the sands like a 
crab; which nevertheless beareth a fruit.^ It were 
good to try some hard trees, as a service-tree, or fir- 
tree, by setting them within the sands. 

614. There be of plants which they use for gar- 
ments, these that follow : hemp, flax, cotton, nettles 
(whereof they make nettle-cloth), sericum, which is 
a growing silk ; they make also cables of the bark of 
lime trees.^ It is the stalk that maketh the filaceons 

1 Bacon*8 informant took the same view of the matter as Aristotle, and 
probably was directly or indirectly iofluenced by his opinion. According to 
Aristotle the bees manofacture the wax from flowers, but simpl}' collect the 
honey which falls from the sky. He gives the reason in the text for this 
opinion, namely, the rapidity with which honey is stored np at eertain sea- 
sons ; and adds another argumenta that if the bees are depnVed of tbeir 
honey in the autumn they appear to be unable to supply the loss, although 
there is still an abundance of flowers. The Statement made in a subse- 
quent paragraph, that a bee sometimes lives seven years, may also have 
Vjeen taken from Aristotle, HitL Atdm. v. 22. 

2 Pliny, xii. 18. « Id. xii. 20. 

< The common garden matting which oomes to us from RusMia is also 
made of thiit bark ; and the same material, the philyra of the ancients, is 
used in Esthonia for shoes. 
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matter commonly ; and sometimes the down that grow- 
eth above. 

616. They have in some countries a plant of a rosy 
colour, which shutteth in the night, openeth in the 
morning, and openeth wide at noon ; which the in- 
habitants of those countries say is a plant that sleep- 
eth.^ There be sleepers enow, then ; for almost all 
flowers do the like. 

616. Some plants there are, but rare, that have a 
mossy or downy root ; and likewise that have a num* 
ber of threads, like beards ; as mandrakes, whereof 
witches and impostors make an ugly image, giving it 
the form of a face at the top of the root, and leaving 
those strings to make a broad beard down to the foot.* 
Also there is a kind of nard in Crete (being a kind of 
phu), that hath a root hairy, like a rough-footed dove's 
foot. So as you may see, there are of roots, bulbous 
roots, fibrous roots, and hirsute roots. And, I take it, 
in the bulbous, the sap hasteneth most to the air and 
sun ; in the fibrous, the sap delighteth more in the 
earth, and therefore putteth downward ; and the hir- 
sute is a middle between both; that besides the put^ 
ting forth upwards and downwards, putteth forth in 
round. 

617. There are some tears of trees, which are 
kerabed from the beards of goats : for when the 
goats bite and crop them, especially in the momings, 
the dew being on, the tear cometh forth, and hang- 
eth upon their beards : of this sort is some kind of 
ladanum.^ 

1 Pliny, xii. 23. The flower was found at Tylos on the Pereian Gnlph. 

2 Id. xii. 26. 

S Id. xii. 37. The resin which exudes fVom the hemp plant is in India 
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618. The irrigation of the plane-tree by wine, is 
reported by the ancients to make it fruitftil.^ It 
would be tiied likewise with roots ; for upon seeds 
it worketh no great efiects. 

619. The way to carry foreign roots a long way, is 
to vessel them close in earthen vessels. But if the ves- 
sels be not very great, you must make some holes in the 
bottom, to give some refreshment to the roots ; which 
otherwise (as it seemeth) will decay and suffocate. 

620. The ancient cinnamon was, of all other.plants, 
while it grew, the driest ; and those things which are 
known to comfort other plants, did make that more 
steril ; for in shcrers it prospered worst ; it grew also 
amongst bushes of other kinds, where commonly plants 
do not thrive ; neither did it love the sun.^ There 
might be one cause of all those effects ; namely, the 
sparing nourishment which that plant reqnired. Qwxre^ 
how &r cassia, which is now the sabstitute of cinnar 
mon, doth participate of these things ? 

621. It is reported by one of the ancients, that cas- 
sia, when it is gathered, is put into the skins of beasts 
newly flayed ; and that the skins corrupting and breed- 
ing Worms, the worms do devour the pith and marrow 
of it, and so make it hoUow ; but meddle not with the 
bark, because to them it is bitter.^ 

622. There were in ancient time vines of &r greater 
bodies than we know any ; for there have been cups 
made of them, and an image of Jupiter. But it is 
like they were wild vines , for the vines that they use 
for wine, are so often cut, and so much digged and 

collected much in the same wav. Not however by the agency of goats, 
but by sending men through the fields in which the plant is cultivated. 
1 pliny, xiL 4. ' Id. xü. ^ < Id. xU. 43. 
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dressed, that their aap spendeth into the grapes, and 
80 the stalk cannot increase much in bulk. The wood 
of vines is veiy durable, without rotting. And that 
which is Strange, though no tree hath the twigs, while 
they are green, so brittle, yet the wood dried is ex- 
treme tough ; and was used by the captains of armies 
amongst the Romans for their cudgels.^ 

628. It is reported that in somc places vines are suf- 
fered to grow like herbs, spreading upon the gfound ; 
and that the grapes of those vines are very great. Jt 
were good to make trial, whether plants that use to be 
bome up by props, will put forth greater leaves and 
greater fruits, if they be laid along the ground ; as 
hops, ivy, woodbine, &c. 

624. Quinces or apples, &c., if you will keep them 
long, drown them in honey ; but because honey (per^ 
haps) will give them a taste over-luseious, it were good 
to make trial in powder of sugar, or in syrup of wine 
only boiled to heiglit, Both these would likewise be 
tried in oranges, lemons, and pomegranates ; for the 
powder of sugar, and syrup of wine, will serve for 
times more than once. 

625. The conservation of fruit would be also tried 
in vessels fiUed with fine sand, or with powder of 
chalk ; or in meal and flour ; or in dust of oak wood ; 
or in mill. 

626. Such fruits as you appoint for long keeping, 
you must gather before they be füll ripe ; and in a 
fair and dry day, towards noon ; and when the wind 
bloweth not south ; and when the moon is under the 
earth, and in decrease. 

627. Take grapes, and hang them in an empty 

1 Pliny, xvi. '. and 3. 
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vessel well stopped ; and «et the vessel not in a cellar, 
but in some diy place ; and it is said thej will last 
long. But it i» reported by some, they will keep 
better in a vessel half fnll o( wine, so tbat the grapes 
toach not the wine.^ 

628. It 18 reported that the preserving of the stalk 
helpeth to preserve the grape; especially if the stalk 
Ije put into the pith of eider, the eider not touching 
the fruit. 

629. It is reported by some of the ancients that fruit 
put in bottles, and the bottles let down into wells 
under water, will keep long. 

630. Of herbs and plants, some are good to eat 
raw ; as lettuce, endive, purslane, tarragon, cresses, 
cucumbers, musk-melons, radish, &c. Others only 
after they are boiled, or have passed the fire ; as 
parsley, clary, sage, parsnip«, tnrnip«, a«paragu», arti- 
chokes (though they also being young are eaten raw). 
But a number of herbs are not esculent at all ; as 
wormwood, grass, green com, centory, hyssop, laven- 
der, balm, &c. The causes are, for that the herbs 
that are not esculent do want the two tastes in which 
nourishment resteth; which are fat and sweet; and 
have (contrariwise) bitter and over-strong tastes, or a 
Juice so crude as cannot be ripened to the degree of 
nourishment. Herbs and plants that are esculent raw, 
have fatness or sweetness (as all esculent fruits) ; such 
are onions, lettuce, &c. But then it must be such a 
fatness, (for as for sweet things, they are, in effect, 
always esculent,) as is not over-^oss, and loading of 
the stomach : for parsnips and leeks have &tnes8, but 
it is too gross and heavy withont boiling. It must be 

1 The rabtUnc« cf tfais «od tbe two nezt psnigniplit ii in Plmy, xv, IS. 
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also in a substance somewhat tender ; for we see wheat, 
barley, artichokes, are no good nourishment tili they 
have passed the fire; but the fire doth ripen, and 
maketh them soft and tender, and so they become 
esculent. As for radish and tarragon, and the like, 
they are for condiments, and not for nourishment. 
And even some of those herbs which are not esculent, 
are notwithstanding poculent; as hops, broom, &c. 
QiLcerey what herbs are good for drink besides the two 
aforenamed ; for that it may perhaps ease the charge 
of brewing, if they make beer to require less malt, or 
make it last longer. 

631. Parts fit for the nourishment of man in plants 
are, seeds, roots, and fruits ; but chiefly seeds and roots. 
For leaves, they give no nourishment at all, or very 
little : no more do flowers, or blossoms, or stalks. The 
i'eason is, for that roots, and seeds, and fruits, (inas- 
much as all plants consist of an oily and watery sub- 
stance commixed,) have more of the oily substance; 
and leaves, flowers, &c., of the watery. And secondly, 
they are more concocted ; for the root which continueth 
ever in the earth, is still concocted by the earth ; and 
fruits and grains (we see) are half a year or more in 
concocting; whereas leaves are out and perfect in a 
month. 

()82. Plants (for the most part) are more strong 
both in taste and smell in the seed, than in the leaf 
and root. The cause is, for that in plants that are not 
of a fiercG and eager spirit, the virtue is increased by 
concoction and maturation, which is ever most in the 
seed ; but in plants that are of a fierce and eager sf)irit, 
they are strenger whilst the spirit is inclosed in the 
root, and the spirits do but weaken and dissipate when 
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they come to the air and sun ; as we see in onions, 
garlick, dragon, &c. Nay, there be plants that have 
their roots very hot and aromatical, and their seeds 
rather insipid ; as ginger. The cause is (as was touched 
before) for that the heat of those plants is very dis- 
sipable; which under the earth is contained and held 
in ; but when it cometh to the air it exhaleth. 

633. The juices of fruits are either watery or oily, 
I reckon among tlie watery, all the fruits out of which 
drink is exi)re8sed ; as the gi'ape, the apple, the pear, 
the cherry, the pomegranate, &c. And there are some 
others which, though they be not in use for drink, yet 
they appear to be of the same nature ; as plums, Ser- 
vices, mulberries, rasps, oranges, lemons, &c. And for 
those Juices that are so fleshy as they cannot make 
drink by expression, yet perhaps they may make drink 
by mixture of water. 

l'oculiique admistis imitantur viteti sortis.^ 

And it may be heps and briar-berries would do the 
like. Those that liave oily juices, are olives, almonds, 
nuts of all sorts, pine-apples, &c. ; and their juices are 
all inflammable. And you must observe also, that 
some of the watery juices, after they have gathered 
spirit, will burn and inflame ; as wine. There is a 
third kind of fruit that is sweet, without either sharp- 
ness or oiliness : such as is the fig and the date. 

634. It hath been noted, that most trees, and spe- 
cially those that bear mast, are fruitfnl but once in two 
years. The cause (no doubt) is the expence of sap; 
for many orchard trees, well cultured, will bear divers 
years together. 

1 Tirg. Qeorg. iii. 979. 
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636. There is no tree which, besides the natural 
fruit, doth bear so many bastard fruits as the oak doth : 
for besides the acorn, it beareth galls, oak-apples, and 
certain oak-nuts, which are inflammable ; and certain 
oak-berries, sticking close to the body of the tree with- 
out stalk. It beareth also misseltoe, though rarely. 
The cause of all these may be, the closeness and solid- 
ness of the wood and pith of the oak ; which maketh 
several juices find several eniptions. And therefore if 
you will devise to make any super-plants, you must 
ever give the sap plentiful rising and hard issue. 

686. There are two excrescences which grow upon 
trees; botli of them in the nature of mushrooms: the 
one the Romans call boletus ; ^ which groweth upon 
the roots of oaks, and was one of the dainties of their 
table; the other is medicinal, that is called agaric 
(whereof we have spoken before), which groweth upon 
the tops of oaks ; though it be affirmcd by some that 
it groweth also at the roots. I do conceive that many 
excrescences of trees grow chiefly where the tree is 
dead or faded ; for that the natural sap of the tree 
corrupteth into some preternatural substance. 

687. The greater part of trees bear most and best 
on the lower boughs ; as oaks, figs, walnuts, poai's, &c. ; 
but some bear best on the top-boughs ; as crabs, &c. 
Those that bear best below, are such as shade doth 
more good to than hurt. For generally all fruits bear 
best lowest, because the sap tireth not, having but a 
short way : and therefore in fruits spread upon walls, 
the lowest are the greatcst, as was formerly said : so it 
is the shade that hindereth the lower boughs; except 
it be in such trees as delight in shade, or at least bear 

1 PJiny, xvi. 11. and 13. 
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it well. And therefore they are either strong trees, as 
the oak ; or eise they have large leaves, as the walnut 
and fig; or eise they grow in pyrarais, as the pear. 
But if they require very much sun, they bear best on 
the top ; as it is in crabs, apples, plums, &c. 

638. There be trees that bear best when they begin 
to be old ; as almonds, pears, vines, and all trees that 
give mast. The cause is, for that all trees that bear 
mast have an oily fruit ; and young trees have a more 
watery juice, and less concocted ; and of the same kind 
also is the almond.^ The pear likewise, though it be 
not oily, yet it requireth much sap, and well con- 
cocted ; for we see it is a heavy fruit and solid, much 
more than apples, plums, &c. As for the vine, it is 
noted that it beareth more grapes when it is young ; 
but grapes that make better wine when it is old ; for 
that the juice is the better concocted ; and we see that 
wine is inflammable, so as it hath a kind of oiliness. 
But the most part of trees, amongst which are apples, 
plums, &c., bear best when they are young. 

639. There be plante that have a milk in them when 
they are cut ; as figs, old lettuce, sow-thistles, spurge, 
&c. The cause may be an inception of putrefaction : 
for those milks have all an acrimony : though one 
would think they should be lenitive. For if you write 
upon paper with the milk of the fig, the letters will not 
be Seen, until you hold the paper before the fire, and 

1 Whatever the reawn may be, it is certainlj true that the produce of 
the oüve increaftes with the uge of the tree, at least for a long period of 
years. It is said to be on this account that olive gronnds are in France 
far le^s remunerative than in Italy or Spain, becanse hard winters occasion- 
aliy occur and prevent the trees from attaining their füll age. From the 
experience of the last Century nnd^ a half it seems that in France a frost 
occurs siifficiently severe to destroy the trees about once in forty years. 
The Statement with regard to the vine is taken from Pliny. 
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th(^ ihey wax t/rown ; which »heweth thai ii in a iharp 
or frctting juire : letttice in thmight {Knnotiocw^ wben tt 
ift ^ old Btt to hare milk : spnrge is a kitid of poiion in 
itw'lf : and m for »ow^^liiAtleAf thoagh coney» eat thetn« 
y(^t flli(!('p and cattle will not tmich ihem : and bemde«^ 
the milk of thrnn rtiblied iipön wartd^ in »bort timc 
wcfiretli thcm away ; wtiirli shewcfth the milk of them 
to l>e corrcmWe, Wo »ee al»o that whdat and other 
com »own, \f you takc tliem forth of the gronnd before 
thcy ftpront, aro fiill of milk ; and the beginning of ger- 
mirifttion in ever a kind of ptitrefaction of the naed. 
EuphorUum al^o haih a milk, thoagh not very white, 
wliich i» fff a great acrimony : and saladine hath a 
yell(;w milk, whirh hath likewi^ much acrimony ; 
for it r'Ipanficth the eyes« It in good also for cala« 
ract«. 

040. Mtifthroom» are rcportcd to grow an well ttpon 
tln; ]i()iVwn of imt'n^ an iifKiri thdr root», or npon the 
earth ; and (?»p«fittlly npon th(? oak. The rawse i«, for 
that Htrong inu'.n arf, toward» »uch excTOJicf^nce«, in the 
natiin«. of oarth ; and thcr^'foro [rut forth mann, tnnnh' 
room», and thfu lik^;. 

041. TlH!rf; is hardly foimd a plant that yi<?ldftth a 
n*d juwii in i)w, hlflidH or ear ; tfxcej;t it Ije the tree that 
bearfth san^iiin draroni» ; whirh growcth chipfly in the 
i«larid SrHjii/itra : i)u*. hvr)) amaranthtM indeed in red all 
ov^?r ; and liranil i» n'd in the wo(xl : and »o in nvl 
«ander«*. TJhj tree of »an^nifl dracmii« groweth in the 
form of a sn^ar-loaf. It i« like that the »ap of that 
plant eoriforteth in the body of the tree. For wc «re 
that ^^l|;e^ anri pornegranat<?» are red in the jnice, bat 
are (^reen in the it'nr : nw\ tlii« maketh the tree of »an- 
giii» draeonis lesser towarrU th^j top ; becuuse the Juice 
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hasteneth not up ; and besides, it is very astringent ; 
and therefore of slow motion. 

642. It IS reported that sweet moss, besides that 
upon the apple trees, groweth likewise aometimes upon 
poplars ; and yet (generally) the poplar is a smooth 
tree of bark, and bath little moss. The moss of the 
larix-tree bumeth also sweet^ and sparkleth in the 
buming. Qucere of the mosses of odorate trees ; as 
cedar, cypress^ lignum aloes, &c. 

648. The death that i§ most without pain, hath 
been noted to be upon the taking of the potion of 
hemlock ; which in humanity was the form of execu- 
tion of capital offenders in Athens. The poison of the 
asp, that Cleopatra used, hath some affinity with it, 
The cause is, for that the torments of death are chiefly 
raised by the strife of the spirits ; and these vapours 
quench the spirits by degrees ; like to the death of an 
extreme old man. I conceive it is less painful thau 
opium, because opium hath parts of heat mixed. 

644. There be fruits that are sweet before they be 
ripe, as myrobalanes ; so fennel-seeds are sweet before 
they ripen, and after grow spiey. And some never 
ripen tö be sweet ; as tamarinds, berberries, crabs, 
sloes, &c. The cause is, for that the former kind have 
much and subtile heat, which cauaeth early sweetness ; 
the latter have a cold and acid juice, which no heat of 
the sun can sweeten. But as for the myrobalane, it 
hath parts of contrary natures ; for it is sweet, and 
astringent. 

645. There be few herbs that have a salt taste ; and 
contrariwise all blood of living creatures hath a salt- 
ness. The cause may be, for that salt, though it be 
the rudiment of life, yet in plants the original taste 
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romaineth not; for you »hall tiavo thetn bitter, sour, 
swoet, biting, bat (»eldom »alt ; but in living croaturet, 
all tlioso high tAstes may happen to be (Hometimctt) in 
the humouni, but are Hcldom in the flesh or substance ; 
becausü it i» of a moro oily naturo ; which is not very 
susceptible of those taste» ; and the saltness itHolf of 
blood ifl but a liglit and secret saltnoss : and even 
among plantH, 8ome do participate of Mtltnetis, a« alga 
marina, sampire, Hcurvy-gras», &c* And they report, 
thcre ifl in »ome of ttio Indian »cas a swimming plant, 
wtiich they call Halgazus,^ Hpreading over tho sea, in 
such 8ort as one would think it were a meadow. It is 
certain that out of the ashe» of all plantn they oxtract 
a »alt which they use in medicines. 

046. It iH reported by one of the ancients, that thcre 
iii an herb growing in the water, eallcd lincoMtis,^ which 
ii» füll of pricklcH: thi» herb putteth forth another Hinall 
herb out of the Icaf ; which Im imputed to »onie moint- 
ure tliut Ih ^HtluTcd betwcMjn the pric^kKiM, which putre- 
fied by the Hun gcrminateth. Hut I renicniber alHo 
I have Hec;n, for a great rarity, one rotkj grow out of 
another, like honeyfluckle», that they call top and top 
gallanlH. 

047. Harley (uh a|)peareth in the malting) iMsing 
Hteeped in water three dayH, and afterwardn the water 
drained from it, and the barley turned upon a dry floor, 
will H|)rout half an in(;h long at least : and if it be let 
alorie, and not ttirned, niuch more ; until the heart be 
out. Wheat will do the Harne. Try it alHo with pea« 
and beariH. TIuh experinient Ih not like that of the 

1 CardAii, 1)0 Hiibtilit. viÜ. p. 257. Hal^axuN in, of counifl, tbo namfi im 
SancMMif und Hacoti wan thinkiiif^ of th« Mar dl Hargaiiiio in tho AtUntic. 

3 Hm (yurdnnf \)n Subtil, viii. p. 2ß0., who rnfarn (o ArUUHlOf In whoM 
work» however üü plant of th*t lum« in, I bolievoi ni«Dtion«d. 



CENTURY VIL 447 

orpine and semper-vive ; for there it is of the old störe, 
for no water is added ; bat here it is nourished from 
the water. The experiment would be fiirther driven : 
for it appeareth already, by that which hath been said, 
that earth is not necessary to the first sproating of 
plants ; and we see that rose-buds set in water will 
Wow : therefore try whether the sprouts of such grains 
may not be raised to a further degree ; as to an herb, 
or flower, with water only, or some small commixture 
of earth : for if they will, it should seem by the experi- 
ments before, both of the malt and of the roses, that 
they will come far faster on in water than in earth ; for 
the nourishment is easilier drawn out of water than out 
of earth. It may give some light also, that drink in- 
fused with flesh, as that with the capon, &c., will nour- 
ish faster and easilier than meat and drink together. 
Try the same experiment with roots as well as with 
grains : as for example, take a tumip, and steep it a 
while, and then dry it, and see whether it will sprout. 

648. Malt in the drenching will swell ; and that in 
such a manner, as afler the putting forth in sprouts, 
and the drying upon the kiln,^ there will be gained at 
least a bushel in eight, and yet the sprouts are rubbed 
off; and there will be a bushel of dust besides the 
malt ; which I suppose to be, not only by the loose and 
open laying of the parts, but by some addition of sub- 
stance, drawn from the water in which it was steeped. 

649. Malt gathereth a sweetness to the taste, which 
appeareth yet more in the wort. The dulcoration of 
things is worthy to be tried to the füll ; for that dul- 
coration importeth a degree to nourishment : and the 
making of things inalimental to become alimontal, 

1 Keek in the originaL — J. 8. 



448 NATURAL HISTORY. 

may be an experiment of great profit for making new 
victual. 

650. Most seeds in the growing, leave their husk or 
rind about the root ; but the onion will carry it up, 
that it will be like a cap upon the top of the yoong 
onion. The cause may be, for that the skin or husk is 
not easy to break ; as we see by the pilling of onions, 
what a holding substance the skin is. 

651. Planta, that have curled leaves, do all abound 
with moisture ; which cometh so fast on, as they can-^ 
not spread themselves piain, but must needs gather to^ 
gether. The weakest kind of curling is roughness ; as 
in clary and bur : the second is curling on the sides ; 
as in lettuce, and young cabbage : and the third b 
folding into an head ; as in cabbage füll grown and 
cabbage-lettuce. 

652. It is reported that fir and pine, especially if 
they be cid and putrefied, though they ahine not as 
some rotten woods do, yet in the sudden breaking they 
will sparkle like hard sugar. 

653. The roots of trees do (some of them) put 
downwards deep into the ground ; as the oak, pine, 
fir, &c. Some spread more towards the surface of the 
earth ; as the ash, cypress-tree, olive, &c. The cause 
of this latter may be, for that such trees as love the 
sun, do not willingly desccnd far into the earth ; and 
therefore they are (commonly) trees that shoot up 
much ; for in their body, their desire of approach to 
the sun maketh them spread the less. And the same 
reason, ander ground, to avoid recess from the sun, 
maketh them spread the more. And we see it cometh 
to pass in some trees which have been planted too deep 
in the ground, that for love of approach to the sun. 
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they forsake their first root, and put out another möre 
towards the top of the earth. And we see also that 
the oHve is füll of oily juice ; and ash maketh the best 
fire ; and cypress is an hot tree. As for the oak, whicli 
IS of the former sort, it loveth the earth ; and therefore 
groweth slowly. And for the pine, and fir likewise, 
they have so much heat in themselves, as they neetJ 
less the heat of the sun. There be herbs also that 
have the same difference ; as the herb they call morsus- 
diaboli ; ' which putteth the root down so low, as your 
cannot pull it up without breaking ; which gave occa- 
sion to the name and fable ; for that it w^as said, it was 
so wholesome a root, that the devil, when it was gath- 
ered, bit it for envy : and some of the ancients do re- 
port that there was a goodly fir, (which they desired 
to remove whole,) that had a root Underground eight 
cubits deep ; and so the root came up broken.^ 

654. It hath been observed that a brauch of a tree, 
being unbarked some space at the bot|;om, and so set 
into the ground, hath grown ; even of such trees as, if 
the brauch were set with the bark on, they would not 
grow ; yet contrariwise we see that a tree pared round 
in the body above ground, will die. The cause may 
be, for that the unbarked part draweth the nourish- 
ment best, but the bark continueth it only. 

655. Grapes will continue fresh and moist all winter 
long, if you hang them cluster by düster in the roof 
of a warm room ; especially if when you gather the 
Cluster, you take off with the cluster some of the stock. 

656. The reed or cane is a watery plant, and grow- 
eth not but in the water : it hath these properties : that 

1 Apparently a kind of scabious. See 6enird*s Herbai. p. 726. 

2 Pliny, xvi. 66. 

VOL. IV. 29 
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it i« liollüw ; that it is kniu;kled both sUlk and root ; 
that being dry, it is more hard and fragile than otber 
wood ; that it putteth forth no boughs, thougii many 
«talks corne out o( one root* It differeth much in grealr 
new ; the smallest l>eing fit for thatcbing of hoiucs, and 
stopping the chink» of ships, better than glue or pitch* 
The second bigness in med for angle-rod« and stave« ; 
and in Cliina for beating of offenders upon the thiglis* 
The differing kincU of them are, the common reed^ 
the cassia fistula, and the Hugar-reed. Of all plant» it 
boweth the easieHt and rifteth again« It seemeth tliat 
amongrtt plant» whi(*.h are nouritihed with mixture of 
(»arth and water^ it draweth most nourishment from 
water ; which maketh it the smoothett of all othera in 
bark, and the hollowefit in body. 

657. Tlie sap of trees when they are let blood, ia 
of differing nature«. Some more watery and clear; 
a« that of vines, of beeches, of [iears. Some thick, as 
apple». Sonm gummy, m cherrie». Some frothy, a« 
ehuH. Some uülky, a» figs. In mulberries the Bap 
»eemetli to be (almoKt) towardn the bark only ; for if 
you cut the tree a little into the bark with a stone, 
it will come forth ; if you pierce it deeper with 
a tool, it will be dry. The tree» which havo the 
inoinUtHt juiceti in their fruit, have commonly tlie 
moitttest hap in their body ; for the vines and pean» 
are very meist ; apples »omewhat more »pongy : the 
milk of the fig hath the quality of the rennet, to 
gather checHe ; and ho have certain sour herb« where- 
with th(;y make chee»e in Lerit.^ 

^ The (iriinkH appiiar to Imv« «iiiployed the Juice (A' the fig for making 
cUütiHii, uti i'um\\'iur\y &h rfutieX. littcoir» inforination on the «uliject wu 
probably (aken from ArJMtoth', //Ut. Aninuil. iii. 21. ifClian meotion« Um 
UMü of the Juice of a kiud of thibtie for the »ame purpoiw. 
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658. The timber and wood are in some trees more 
clean, in some more knotty ; and it is a good trial to 
tay it by speaking at one end, and lajing the ear at 
the other ; for if it be knotty, the voice will not pass 
well. Some have the veins more varied and cham- 
lotted,^ as oak, whereof wainscot is made ; maple, 
whereof trenchers are made: some more smooth, as 
fir and walnut : some do more easily breed worms 
and Spiders ; some more hardly, as it is said of Irish 
trees: besides there be a number of differences that 
concem their use; as oak, cedar, and chesnut, are 
the best builders; some are best for plough-timber, 
as ash; some for piers, that are sometimes wet and 
sometimes dry, as elm; some for planchers, as deal; 
some for tables, cupboards, and desks, as walnuts: 
some for ship-timber, as oaks that grow in meist 
grounds ; for that maketh the timber tough, and not 
apt to rift with ordnance ; wherein English and Irish 
timber are thought to excel : some for masts of ships, 
as fir and pine, because of their length, straightness, 
and lightness: some for pale, as oak: some for fuel, 
as ash ; and so of the rest. 

669. The coming of trees and plants in certain 
regions, and not in others, is sometimes casual: for 
many have been translated, and have prospered well ; 
as damask-roses, that have not been known in England 
above an hundred years, and now are so common. 
Bat the liking of plants in certain soils more than in 
others, is merely natural ; as the fir and pine love the 
mountains ; the poplar, willow, sallow, and alder, love 
rivers and meist places; the ash loveth coppices, but 

1 So speit here in the original Compare Exp. 741. where it is spett 
dtajHoleUed. — J. 8. 
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\h b<*«t in «tandarcl« alon« ; juniper lovctli rlmlk ; and 
»o (h mmi fruit tmo« ; »ampiro growctli but npon 
rocks ; nnuh and (wieru grow wh«5rc they aro waslicd 
with watcT ; tho vin« lovoth »idc» of liill«, tuming 
upon tlir; Mout})-<5aMt »un, Ac. 

6ß0. The pntting fortli of ccrtain hcrhn Aincovereth 
of wJiat naiun; tJie ground wlierc th<*y put forth \n ; 
as wild tliyrno hhijwidh good fecding-gnmnd for cattle ; 
bctony and «trawWrie» nhew groundn fit for w^hxI ; 
camomilo »hewcth mellow groundti fit for whcat. 
Mu«tard-»o«d, growing aftcT tlio plougli, »bewi-th a 
good «trong ground al«o for wboat: bumct «bewctb 
good rnimdow ; and tbe likc. 

ßOl. Th<?nj are found in divcjr» countrii»» Homc? otbcr 
jilant« that grow (mi of trwn and plant», besiden rni«^d- 
toe : a« in Syria tlieru 19 an b(;rb cnlhul cannyiün^ tbat 
grow<dh out of tall tn;oM, and wirid(?tb itndf alKiut tbc 
nnuw, tn;c wb<frfj it grow<rth ; and MonH?tinit*H abotJt 
thoniM. 'Dwni in u kind of polypodi? tliat grow^-tli 
out of tn!(!«, tliougb it winrb'tli not. So lik<?wiwr an 
berb ('»]U'A fuunoM, upon tbf; wild olivi«. And an b<?rb 
rall<?d liippoplijijHton upon tbr fulbtr'M thorn : wbi(*b, 
tb<;y Hay, in good for tlic falling «irknoHMj 

002/^ It batb bcT'n ob»<;rv(?d by «onn? of iIhj and^^nt«*, 
tliat liowHO(rvcr cold and caMti'rly wind« aro tlir>ugljt to 
b<f gn-at ('iwmU'H to fruit, y^^t n<fVortlioh?«M Moutli wind» 
aro alvi found to do luirt ; (^np^^fially in tho blo**Moming 
iUw ; and tho nion? if »howorM follow, It Moornoth 
thoy rall forth tlio inointuro Uk* fnnt Tho W(f«t wind» 
aro tho boHt. It liath boon ol)»orvr!d aUo that grmfn 

' All fli'T«»« arn uifui'umt'A l/y I'Uny, xvi. 02. Hut rMnnylnn uunhi Ut l>« 
ewlyUm, ori hl* unShttrSly mu\ \\\ni itf Th«ophf«Miu», wfjom h« follow«, 

> Th«t MtiUUnc«; of thi» %n<\ Ww. two next {«rAgruph» Im frcmi )11p/f 
xvi. 92. 
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and open winters do hurt trees ; insomuch as if two 
or three such winters come together, almond-trees, and 
some other trees, will die. The cause is the same with 
the former, because the lust of the earth over-spendeth 
itself: howsoever some other of the ancients liave 
commended warm winters. 

663. Snows lying long cause a fruitful year; for 
first they keep in the strength of the earth : secondly, 
they water the earth better than rain ; for in snow, the 
earth doth (as it were) suck the water as out of the 
teat : thirdly, the moisture of snow is the finest moist- 
ure ; for it is the froth of the cloudy waters. 

664. Showers, if they come a little before the ripen- 
ing of &uits, do good to all succulent and moist fruits ; 
as vines, olives, pomegranates ; yet it is rather for 
plenty than for goodness; for the best wines are in 
the driest vintages: small showers are likewise good 
for corn, so as parching heats come not upon them. 
Genei-ally night showers are better than day showers, 
for that the sun followeth not so fast upon them ; and 
we see, even in watering by the hand, it is best in 
summer time to water in the evening. 

665. The differences of earths, and the trial of 
them, are worthy to be diligently inquired. The 
earth, that with showers doth easiliest soften, is com- 
mended ; and yet some earth of that kind will be very 
dry and hard before the showers. The earth that 
casteth up from the plough a great clod, is not so 
good as that which casteth up a smaller clod. The 
earth that putteth forth moss easily, and may be 
called mouldy, is not good. The earth that smelleth 
well upon the digging or ploughing, is commended ; 
as containing the juice of vegetables almost already 



464 NATURAL HISTORY. 

J>repared. It is thought by some, that the ends of low 
rainbows fall more upon one kind of earth than npon 
another ; as it may well be ; for that that earth '18 most 
roscid : and thercfore it is comraended for a sign of 
good earth. The poorness of the herbs (it is piain) 
sheweth the poorness of the earth ; and especially if 
they be in colour more dark : but if the herbs shew 
withered or blasted at the top, it sheweth the earth to 
be very cold ; and so doth the mossiness of trees. The 
earth whereof the grass is soon parched with the sun 
and toasted, is commonly foreed earth ; and barren in 
his own natnrcJ The tender, chessome, and mellow 
earth is the best ; being mere mould, between the two 
extremes of clay and sand ; especially if it be not 
loamy and binding. The earth that after rain will 
scarce be ploughed, is commonly fruitful ; for it is 
cleaving, and füll of juice. 

666. It is Strange, which is observed by some of the 
ancicnts, that dust helpeth the fruitfulness of trees , 
and of vines by name ; insomucli as they cast dust 
upon them of purpose.^ It should seem that that 
powdenng, when a shower cometh, maketh a kind of 
soiling to the tree, being earth and water finely laid 
on. And they note that countries where the fields 
and ways are dusty bear the best vines. 

667. It is commended by the ancicnts, for an ex- 
cellcnt help to trees, to lay the stalks and leaves of 
lupines about the roots ; or to plough them iiito the 

' All thi« in takcn from Pliny, xvii. 3. The paMage i» objwure, but it 
doe» not Heem that IMiriy affirmH that ra'mhovrn reftt upon one kind of earth 
mther than another. He nayn that a pfood »oil may be known by it« odour, 
and that thi» odour in the name a» that which is produced at the place At 
which a rninbow touches the grouod. 

2 Pliny, xvii. 6. 
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groand where you will sow com. The burning al^ 
of the cuttings of vines, and easting them upon land, 
doth mach good. And it was generally received of 
old, that dunging of grounds when the west wind 
bloweth, and in the decrease of the moon, doth 
greatly help ; the earth (as it seemeth) being then 
more thirsty and open to receive the düng. 

668. The grafting of vines upon vines (as I take 
it) is not now in use. The ancients had it, and that 
three ways : the first was incision, which is the ordi- 
nary manner of grafting : the second was terebration 
through the middle of the stock, and putting in the 
scion there : and the third was paring of two vines 
that grow toge.ther to the marrow, and binding them 
close.^ 

669. The diseases and ill accidents of com are 
worthy to be inquired ; and wpuld be more worthy 
to be inquired, if it were in men's power to help 
them ; whereas many of them are not to be reme- 
died. The mildew is one of the greatest ; which (out 
of question) cometh by closeness of air ; and there- 
fore in hüls, or large champaign grounds, it seldom 
cometh ; such as is with us YorK% Woald. This can- 
not be remedied, otherwise than that in countries of 
small inclosure the grounds be tumed into larger 
fields : which I have known to do good in some 
fiirms. Another disease is the putting forth of wild 
oats, whereinto com oftentimes (especially barley) 
doth dcgenerate. It happeneth cliiefly from the weak- 
ness of the grain that is sown : for if it be eithcr too 
old or mouldv, it will bring forth wild o.its. Another 
disease is the satiety of the ground ; for if you sow 

1 Pliny, xvii. 2ö. 
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üiie ground 8till with the samo corn, (I mean not the 
Harne corri that grew lipon tho same ground, but the 
same kind of grain, as wheat, barloy, &c.,) it will 
prosper but poorly: therefore, besides the rcHting of 
the ground, you inust vary the seed. Another ill 
accident is (rom the winds, which liurt at two thnes; 
at the flowering, by shaking ofF tlie flowers ; and at the 
füll ripctiing, by shaking out the corn« Another ill 
accidetit in drouth at the spindling of the corn ; which 
with US is rare, but in hottcr countrieH common : inso- 
mu(*h as the word calamitas^ was iirst derived from 
oalam\iH^ when the corn could not get out of the stalk. 
Another ill accident is over-wet at sowing time ; which 
with US breedüth inuch deartli ; iusomuch as the com 
never cometh u|) ; and (inany timcs) they are forced 
to resow surnmcr-corn where they sowed winter-corn, 
Another ill accident is bitter frosts, continued, without 
snow ; cspecially in the beginning of the winter, after 
thü secd is new sown. Another disease is worms ; 
which Hometimes brecd in the root, and happen ui>on 
hot suns and showers immediately after the sowing ; 
and another worin breedeth in the car itself, esjKJcially 
when hot suns break often out of clouds. Another 
disease is weeds ; and they are such as either choke 
and overshadow the corn, and bear it down, or starve 
the corn and de(;eive it of nourishinent. Another dis- 
ease is ovcr-rankness of tlie corn : which they use to 
rcmedy by niowing it after it is come up, or putting 
sheep into it. Another ill accident is laying of com 
•with grcat rains, near or in harvest. Another ill acci- 

•1 ('ulainitaH Ih Huid to incan pritnarily tho (l«itiriiction of the calAtntiM or 
fftalk, nith<!r l>y HtorniH or by <IiH<'aH<;. Hut thiM ihtrivation MetnN itnpmb- 
ablu, Aiid at uiiy rate it does not nuppurt Uocun's rumark. 
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dent IS, if the seed happen to have touched oil, or any- 
thing that is fat; for those substances have an antip- 
atliy with nourishment of water. 

670. The remedies of the diseases of com häve been 
observed as foUoweth.^ The steeping of the grain, be- 
fore sowing, a little time in wine, is thought a preserv- 
ative : the mingling of seed-com with ashes is thought 
to be good : the sowing at the wane of the moon is 
thought to make the corn sound : it hath not been 
practised, but it is thought to be of use to make sonje 
miscellane in com ; as if you sow a few beans with 
wheat, your wheat will be the better.^ It hath been 
observed that the sowing of corn with houseleek doth 
good. Though grain that toucheth oil or fat receiveth 
hnrt, yet the steeping of it in the dregs of oil when 
it beginneth to putrefy (which they call amurca) is 
thought to assure it against wornis. It is reported 
also, that if corn be mowed, it will make the grain 
longer, but emptier, and having more of the husk. 

671. It hath been noted, that seed of a year old is 
the best ; and of two or three years is worse ; and that 
which is more old is quite barren ; though (no doubt) 
some seeds and grains last better than others. The 
corn which in the vanning lieth lowest is the best : 
and the com which broken or bitten retaineth a little 
yellowness, is better than that which is veiy white,^ 

672. It hath been observed, that of all roots of 

1 The greater part of this paragraph is fh)in Pliny, xviii. 45. 

2 This opinion probably gave rise to the practice, not long since discon- 
tinned, of sowing wheat and rye together. The produce was in Scotland 
called mung com; which, though obviously only a corruption of meng or 
mingled corn, has been supposed to denote that the practice was a remnant 
of mmiastic hasbandiy. 

* See Pliny, xvüi. 54. 



468 NATURAL HISTORTT. 

herbs, the root of sorrel goeth the furthest into the 
earth ; insomuch as it hath been known to go three 
cubits deep : and that it is the root tbat continueth fit 
(longest) to be set again, of any root that groweth,^ 
It is a cold and acid herb, that (as it seemeth) loveth 
the earth, and is not much drawn by the sun. 

673. It hath been observed, that some herbs like 
best being watered ^ith salt water: as radish, beet, 
rue, pennyroyal ; ^ this trial would be extended to 
some other herbs ; especially such as are strong ; as 
tarragon, mustard-seed, rocket, and the like. 

674. It is Strange that is generally received, how 
some poisonous beasts affect odorate and wholesome 
herbs ; as that the snake loveth fennel ; that the toad 
will be much under sage ; that frogs will be in cinque- 
foil. It may be it is rather the shade, or other cover- 
ture, that they take liking in, than the virtue of the 
herb. 

675. It were a matter of great profit (save that I 
doubt it is too conjectural to venture upon) if one 
could discern what corn, herbs, or fruits, are like to 
be in plenty or scarcity, by some signs and prognostics 
in the beginning of the year : for as for those that are 
like to be in plenty, they may be bargained for upon 
the ground ; as the old relation was of Thaies ; who, 
to shew how easy it was for a philosopher to be rieh, 
when he foresaw a great plenty of olives, made a 
monopoly of them.^ And for scarcity, men may make 
profit in keeping better the old störe. Long continu- 
ance of snow is believed to make a fruitful year of 
corn : an early winter, or a very late winter, a harren 
year of corn : an open and serene winter, an ill year of 

1 Pliny, xix. 31. 2 w. xix. 59. 8 Diog. Laert. i. 26. 
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fruit. These we bai^e pardy tonched before : but other 
prc^nostics of like natare are diligoitly to be inquired. 
676. There seem to be in some pknts siDgularities, 
wherein thej differ from all other. The olive hath the 
oilj part only on the outside ; whereas all other fraits 
have it in the nnt or kemel. The fir hath (in effect) 
no stcme, nnt, nor kemel ; except you will coont the 
little grains kemels. The pomegranate and pine-apple 
have, only amongst fruit», grains distinct in several 
cells. No herbs have cnrled leaves bat cabbage and 
cabbage-lettnce. None have double leaves, one be- 
lon^ng to the stalk, another to the fruit or seed, but 
the artichoke. No flower hath that kind of spread 
that the woodbine hath. This may be a large fidd 
of contomplation ; for it sheweth that in the frame of 
natare there is, in the producing of some species, a 
eomposition of matter which happeneth oft, and may 
be mach diversified : in other, such as happeneth 
rarely, and admitteth little variety. For so it is like- 
wise in beasts : dogs have a resemblance with wolves 
and foxes ; horses with asses ; kine with bufles ; ^ 
hares with coneys, &c. And so in birds : kites and 
kestrels liave a resemblance with hawks ; common 
doves with ring-doves and turtles ; blackbirds with 
thrashes and mavises ; crows with ravens, daws, and 
chonghs, &c, But elephants and swine amongst 
beasts ; and the bird of paradise and the peacock 
amongst birds ; and some few others, have scarce 
any other species that have affinity with them. 

We leave the description of plants and their 
vntiies to herbals, and other like books of natural 
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hUtory; wliereiti ftien'i» dillgifiice hath becfti great, 
even to curiiinity: for our experitfi($nt» are oiily 
«uch 0« ilo ever a»eend a degree to the difriving 
of räum«« and extractitig o( axiom« ; whicb we are 
not i((itorafit but that «ome both of the aiidiffit 
atid tuodi'rn wriu*rn have alio laboured; but their 
cauMfM atid axiotti» are «o füll of imagiiiation, and 
MO iiifectcd with tlie old received theoriet^, a« tbey 
are tiiere inquitiation« of experience, and eoncoct 
it not. 

KxpmmeifU $oUtary iouching heäling of wfmruU. 

877. It hath lK?t»n olmorvcd by mnms of the andent»^ 
that vkxnn ((*Mpocially ni VAmh) newly pulled ofF^ and 
appliffd to the wound^ «rf* nin\nin^ do keep thcm from 
«wellin^ and c«xul('<*mting ; »nd likewino hcal them and 
dofic thcm 11p ; nnd that. tlio whit^'N of «tg^fi do the 
»«Inc.* Th« i'MMM*. IM a ti'rniHTat^f con^lutifiation ; for 
botli l>odi<?H an? clatrirfiy »nd viM'otjM, and do bridh? the 
d<?flux of hurnourn to thf? hurt», tvithout pontiing them 
in too unu'h. 

Vafcnmnd mtlitary Uracldmj fat dlffu$ed in flenh. 

f>7H. Von niay turn Odmowt) all fl^j^h into a fatty 
»u1)Ht«ric'*', if you tak«» fl*'»h, and rut it into piwrf», and 
put lh<r pi<ff!<'M into a ^hiHH rov<!rcd with parcrhmcnt, 
anH HO h^t th*r ^hm« ntand »ix or »ev(?n hourn in lH;ilin|4 
wat<'r. It niay b<? an <?xp<irirnc?nt of profit for making 
of fat or ^n*aH*' for rnany iimi?« ; but i\w\\ it nnwt Tw 
f/f Huch flcnh a» \n not (^dihhf ; a« horMCfK, dog»^ beam^ 
foxi»«, lmd^<'r«, kv? 

* ArUt, l'rob, U, I, 

^ Tii«f<^ i« (;f cottfM no tru« c^mv«riilmi of moicuUr flbr« or of »IbtiiBM 
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Experiment soUtart/ t/mcJdng ripening cf drink before 

the time* 

679. It 1« reported by one of the ancients, that new 
wine pnt into vessel» well stopped, and the vesscls let 
down into the »ea, will accelerate veiy mach the mak- 
ing of them ripe and potable.^ The same would be 
tried in wort. 

Experiment solitary touching pihtity and plumage. 

680. Beasts are more haiiy than inen, and savage 
men more than civil ; and the plumage of birds ex- 
ceedeth the pilosity of beasts. The cause of the 
smoothness in men is not any abundance of heat and 
moisture, though that indeed causeth pilosity ; bat 
there is requisite to pilosity, not so much heat and 
moisture, as excrementitious heat and moisture ; (for 
whatsoever assimilateth, goeth not into the hair ;) and 
excrementitious moisture aboundeth most in beasts, 
and men that are more savage. Much the same rea- 
«Oft is there of the plumage of birds, for birds assimi- 
late less, and excem more than l^easts : for their ex- 
crements areever liquid, and their flesh (generally) 
more dry : besides, they have not instruments for 
nrine ; and so all the excrementitious moistore goeth 

mto fai, Baci>n*fl error \n flimilar to that c^ the chemint« who. in the ttir\y 
psrt (A the pre«ent centarf. were muiled hy the appearance of bodieji ex- 
hoined from a cemeteiy at Pann into believing that under certain circnm- 
atance» fat can be profluced hy the azotized elementn of animal tiMuet. 
It ir«§ in thifl CMt also thou/|^t that the experiment would tie ** of profit;** 
hat Gay-LuMac showed that the change obtterved wtm merely the renult of 
a partial »aponification of the already existing fat, dne to the production 
of ammonia doring decomponition. A Company wa« fr/rmed in England 
for the manufactore <ji( what was calied adipocirCj chiefly, I beliere, from 
bone-flesh; bat the project led to no result. 
1 Wine so prepared was calied Thalassites. See Plmy^ »▼. lt. 
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into the fi^atliere : &nd therefore it U no iiurvel tlioiigb 
birdii Ue eoiniuonly bettor meiit tlmn beMtt, becnui« 
tbeir fleül) dotl» atMiinilate more ftu^elyt and ftt^ci^metb 
uunti bubtiily. Aj^aiii, tlie keaxl of man Imth Imir ui^on 
ihn ümi birtli, whii^h iio oümr {mit of the liody luith» 
Tlie cautie may ke want uf Perspiration ; fbr inueh of 
tl»e matter of hair, in tlie other (>art0 of tlie body, goetb 
forth by iiitieiuible perspiratiun ; and besid«», tbe «kall 
biiinif^ uf a mor^ solid «ubstanc^e, nourisbetb and fu^ 
«imilatetb k^tw, and excA>rnetb inore ; and so lil(<ewia6 
dotb tbe cbin* We seo also tbat bair coinotli not upon 
tlui [Mibns of ilui Itands, nor soles of ihn (tnit i wbieb 
are |>arts more perspirable. And cbildren likewise mf» 
not bairy^ ütr tbat tbeir skins are more [lerspirabb, 

JSxperimmt uolitary touMhimj tjie qiäekm$M of motion in 

i)H\ . Uirda tim of swifter motion tban bc^sts ; fiwr 
tbe fligbt of maiiy bird« in swiftt^r tban tbe race of any 
(Krauts. 'lUi* r^iiüi* in, for tbat tlie spirits in birds ara 
in gri'aU>r proportion, in <'om|>ariüon of iUn bulk of 
tb^'ir body, tban in bt^aätä : ibr us fbr tbe reatson tbat 
somti giv<', tbat tbt^y uvu partly rarri«d, wlion^as lieasts 
go, tbat in notbing; for by tbat reason swimminj^ 
sbould bi^ iiwifter tban running : and tbat kind of 
<'an'ia<^e aläo U not witliout labour of tbe wing* 

Kj'jiiTlttumt »olttarij UmtMuff ilw. differnfU dmr7Ui$$ of 

tlus Heu, 

W'l. 'V\\it s<'a i« rlt^'iri'r wben tbe nortb wind bb)W- 
etb, tlian wben tbe öoutb wind.* Tlie eause [% for tJiat 

wiud UiAii witti M iMTÜt. üati Üiü i*wUUuin, mjlwI. IM- 
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Salt water hath a little oiliness in the surface thereof, 
as appeareth in very bot days : and again, for that 
the soathem wind relaxeth the water somewhat ; as 
no water boiling is so clear as cold water. 

JSzperiment Bolüary touching the different heats of fire 

and boiling water, 

683. Fire bnmeth wood, making it first luminous, 
then black and brittle, and lastly broken and incine- 
rate : scalding water doth none of these.^ The eanse 
18, for that by fire the spirit of the body is first refined, 
and then emitted ; whereof the refining or attenuation 
causeth the light ; and the emission, first the fragil- 
ity, and after the dissolution into ashes ; neither doth 
any other body enter : but in water the spirit of the 
body is not refined so much ; and besides part of 
the water entereth, which doth increase the spirit, and 
in a degree extinguish it : therefore we see that hot 
water will quench fire. And again we see that in 
bodies wherein the water doth not much enter, but 
only the heat passeth, hot water worketh the eifeets 
rf fire ; as in eggs boiled and roasted (into which the 
water entereth not at all) there is scarce difference 
to be discemed;^ but in fruit and flesh, whereinto 
the water entereth in some part, there is much more 
difference. 

1 Arist. Prob, xxiii. 3. 

3 Sir T. Brown has remarked that an egg loses weight \>y roasting, and 
not by boiling. That evaporation goes on through the shell is shown by 
the ikct that eggs bccome lighter during incubation. In fact, according to 
St Hilaire, if communication with the atmosphere is completely cut off, 
the development of the chick is prerented. 
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Experiment Bolitary touching the quaUficcüion of heat 

by maisture. 

684. The bottom of a vessel of boiling water (as 
hath been observed) is not very much heated ; so as 
men may put their band under the vessel and remove 
it.^ The cause is, for that the moisture of water, as 
it quencheth coals where it entereth, so it doth allay 
heat where it toucheth : and therefore note well, that 
moisture, although it doth not pass through bodies 
without commnnication of some substance (as heat and 
cold do), yet it worketh manifest eifects ; not by en- 
trance of the body, but by qualifying of the heat and 
cold ; as we see in this instance : and we see likewise 
that the water of things distilled in water (which they 
call the bath) diifereth not much from the water of 
things distilled by fire. We see also that pewter 
dishes with water in them will not melt easily ; but 
without it they will ; nay we see more, that butter or 
oil, which in tliemselves are inflammable, yet by the 
virtue of their moisture will do the like. 

Experiment solitan/ touching yavming, 

685. It hath been noted by the ancients, that it is 
dangcrous to pick one's ear whilst he yawneth.^ Tlie 
cause is, for that in yawning tlie inner parchment of 
the ear is extended, by the drawing in of the spirit and 
breath ; ^ for in yawning and sighing both, the spirit 
is first strongly drawn in, and then strongly expelled. 

1 Arist. Prob, xxiii. 5. 2 j^, 15. xxxü. 13. 

8 The drum is not directly distended, if at all, by the effort of yawninjj: 
but it is pressed on by the air forced into the Eustacbian tubes. In man 
and the niammalia generally, the drura is slightly depressed inwanls. It 
may therefore become convex during yawning, and thus more liable to 
come into contact with anything inserted into the ear. 
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Experiment solitary touching the Mccough. 

686. It hath been observed by the ancients, that 
sneezing doth cease the hiccough.^ The cause is, for 
that the motion of the hiccough is a lifting up of the 
stomach ; which sneezing doth somewhat depress, and 
divert the motion another way. For first we see that 
the hiccough cometh of Ailness of meat (especially in 
children), which causeth an extension of the stomach : 
we see also it is caused by acid meats or drinks, which 
is by the pricking of the stomach ; and this motion is 
ceased either by diversion, or by detention of the spirits ; 
diversion, as in sneezing ; detention, as we see holding 
of the breath doth help somewhat to cease the hio- 
cough ; and putting a man into an eamest study doth 
the like ; as is commonly used : and vinegar put to 
the nostrils, or gargarised, doth it also ; for that it is 
astringent, and inhibiteth the motion of the spirits. 

Experiment solitary touching sneezing. 

687. Looking against the sun doth induce sneezing.* 
The cause is not the heating of the nostrils ; for then 
the holding up of the nostrils against the sun, though 
one wink, would do it ; but the drawing down of the 
moisture of the brain ; for it will make the eyes run 
with water : and the drawing of moisture to the eyes, 
doth draw it to the nostrils by motion of consent ; and 
so foUoweth sneezing : as contrariwise, the tickling of 
the nostrils within, doth draw the moisture to the nosh 
trils, and to the eyes by consent ; for they also will 
water. But yet it hath been observed, that if one be 
about to sneeze, the rubbing of the eyes tili they run 

1 Arist. Prob, xxxiii. 1., and elsewhere. ^ Id. ib. zziii. 4. 

VOL. IV. 30 
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with water will prevent it.^ Whereof the cause is, 
for that the humour which was descending to the 
nostrils, is diverted to the eyes. 

Experiment Bolitary touching the tendemeaa of the teeth? 

688. The teeth are more by eold drink or the like 
affected, than the other parts. The cause is double ; 
the one, for that the resistance of bone to cold is 
greater than of flesh ; for that the flesh shrinketh, but 
the bone resisteth, whereby the cold becometh more 
eager : the other is, for that the teeth are parts with- 
out blood ; whereas blood helpeth to qualify the cold : 
and therefore we see that the sinews are much affected 
with cold, for that they are parts without blood; so 
the bones in sharp colds wax brittle : and therefore it 
hath been seen that all contusions of bones in hard 
weather are more diflScult to eure. 

Experiment Bolitary touching the tongue. 

689. It hath been noted that the tongue receiveth 
more easily tokens of diseases, than the other parts ; 
as of heats within, which appear most in the blackness 
of the tongue. Again, pyed cattle are spotted in their 
tongues, &c. The cause is (no doubt) the tenderness 
of the part ; which thereby receiveth more easily all 
alterations, than any other parts of the flesh. 

Experiment solitary touching the taste, 

690. When the mouth is out of taste, it maketh 
things taste sometimes salt, chiefly bitter, and some- 

1 Arist. Prob, xxxiii. 8. 

'^ See for the Statements in this and the two next paragraphs Arist Prob, 
xxxiv. 2, 3, 4, and 5. 
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times loathsome ; but never sweet. The cause is, the 
comipting of the moisture about the tongue, which 
many times tumeth bitter, and sah, and loathsome ; 
but sweet never ; for the rest are degrees of corrup- 
tion. 

Experiment solitary touehing some prognostics of pesti- 

lenticd seasons, 

691. It was observed in the great plague of the 
last year, that there were seen, in divers ditches and 
low grounds about London, many toads that Iiad tails 
two or three inches long at the least ; whereas toads 
(usually) have no tails at all.* Which argueth a 
great disposition to putrefaction in the soil and air. 
It IS reported likewise, that roots (such as carrots 
and parsnips) are more sweet and luscious in infec- 
tious years than in other years. 

Uocperiment %olüary touehing special simples for 

medicines. 

692. Wise physicians should with all diligence in- 
quire what simples nature yieldeth, that have extreme 
subtile parts, without any mordication or acrimony : 
for they undermine that which is hard, they open that 
which is stopped and shut, and they expel that which 
is offensive, gently, without too much perturbation. Of 
this kind are elder-flowers, which therefore are proper 

1 Bat the tadpoles which become toads have ; and it i» possible that un- 
dtf certain circumstances the tails may not disappear until the limbs are 
snfficiently developed to make it doubtful whether the animal ought not 
to be called a toad. Milne Edwards has shown that tadpoles kept in the 
dark increase in size, but do not undergo the usual transformation. So 
many idle stories, however, are told in a time of general panic, that it is 
■caroely worth while to attempt to explain the Statement in the text. 
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for the stone: of this kind is the dwarf-pine, which 
18 proper for the jaundiee : of this kind is hartshom, 
which is proper for agues and infections : of this kind 
18 piony, which is proper for stoppings in the head: 
of this kind is fiimitory, which is proper for the spieen: 
and a number of others. Generally, divers creatures 
bred of putrefaction, though they be somewhat loath« 
some to take, are of this kind ; as earth-worms, timber- 
80WS, snails, &c. And I conceive that the trochischs 
of Tipers, (which are so much magnified,) and the fledi 
of snakes some ways condited and corrected, (which 
of late are grown into some credit,) are of the same 
nature. So the parts of beasts putrefied (as castoremn 
and mnsk, which have extreme subtile parts,) are to 
be placed amongst them. We see also that putre&c- 
tions of plants (as agaric and Jew's-ear) are of greatest 
virtue. The cause is, for that putrefaction is the sub- 
tilest of all motions in the parts of bodies ; and since 
we cannot take down the lives of living creatures, 
(which some of the Paracelsians say, if they could be 
taken down, would make us immortal,) the next is 
for subtilty of Operation, to take bodies putrefied ; 
such as may be safely taken. 

Experiments in consart Umdiing Venus. 

693. It hatli been observed by the ancients, that 
much use of Venus doth dim the sight ; and yet 
eunuclis, which are unable to generate, are neverthe- 
less also dim-sighted.^ The cause of dimness of sight 
in the former, is the expence of spirits ; in the latter, 
the over-moisture of the brain ; for the over-moisture 
of the brain doth thicken the spirits visual, and ob- 
structeth their passages ; as we see by the decay in 
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the sight in age; where also the dimmution of tbe 
spirits concurreth as another cause : we see also that 
blindness cometh by rheums and cataracts. Now in 
eunuchs there are all the notes of moisture ; as tbe 
Bwelling of tbeir tbighs, the looseness of their belly, 
tbe smoothness of tbeir skin, &c. 

694. The pleasure in tbe act of Venus is the great- 
est of tbe pleasures of the senses : the matching of it 
with itcb is unproper; thougb that also be pleasing to- 
the touch.^ But tbe causes are profound. First, all 
tbe Organs of tbe senses qualify tbe motions of tbe 
spirits; and make so many several species of motions^ 
and pleasures or displeasures thereupon, as there be 
diversities of organs. Tbe instruments of sight, bear- 
ing, taste, and smell, are of several &ame, and so are 
tbe parts for generation. Therefore Sealiger dotb 
well to make the pleasure of generation a sixtb sense ; ^ 
and if there were any other difiering organs, and 
qualified perforations for tbe spirits to pass, there 
would be more than tbe five senses: neither do we 
well know whether some beasts and birds have not 
senses that we know not : and the very scent of dogs 
is almost a sense by itself. Secondly, tbe pleasures 
of tbe touch are greater and deeper-tban those of tbe 
other senses; as we see in warming upon cold, or re- 
fiigeration upon beat ; for as the palns of tbe toucb 
are greater than tbe offences of other senses, so like- 
wise are tbe pleasures. It is true, that the affecting 
of tbe spirits immediately, and (as it were) without an 
organ, is of the greatest pleasure ; which is but in two 
things; sweet smells, and wine and tbe like sweet 
vapours. For smells, we see their great and sudden 

1 AjisL Prob. iv. 16. ^ Scaliger, Adr. Caidan. 236. 3. 
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ettect in fetebing men agaiu wben they «woon: for 
drink, it i» certain that the plea^ure of druukenness i» 
Utöxt the pleasure of Venus ; and great joys likawm 
make the spiriU move and touch themselves : and the 
(Jeasure of Venus is somevvhat of the same kind* 

695. It hath been always observed that men are 
more inclined to Venus in tlie winter, and women in 
the Summer.^ The cause is, for that the spirits, in a 
body more liot and dry (as the spirits of men are), by 
tlie Summer are more exlialed and dissipated ; and in 
the winter more Condensed, and kept entire: but in 
bodies that are cold and moist (as women*s are), the 
Summer doth elierish the spirits, and calleth them 
forth; the winter doth dull them, Furtliermore, 
the abstinence or intermission of the use of Venus in 
moist and well habituate bodies, breedeth a number 
of diseases : and especially dangerous imposthumations. 
The reason is evident ; for that it is a prineipal evacu- 
ation, especially of the spirits ; for of the spirits there 
is scarce any evacuation, but in Venus and exercisse. 
And therefore the Omission of either of them breedeth 
all diseases of repletion. 

Hxperimenttt in oonsort toucJdny tJie imecta, 

l'he nature of vivification is very worthy the in- 
quiry : and n^ the nature of thingi» is comnioniy 
better perceived in stimll than in great, and in un- 
perfect than in perfect, and in part» tiian in wliole ; 
»o the nature of vivitication iu best inquired in 
creaturen bred of putrefaction. The conteinplation 
whereof hutli inany excellent fruit«. First, in dis- 

1 Ariät. Prob. iv. t^S., uad Uiüt. An. v. S, 
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dosing the original of vivification. Secondly, in 
disclosing tbe original of figuration. Thirdly, in 
disclosing many tbings in the nature of perfect 
creatures, which in them lie more hidden. And 
fourthly, in traducing, by way of Operation, some 
observations in the insecta, to work effects upon 
perfect creatures. Note, that tbe word insecta 
agreeth not with the matter, but we ever use it 
for brevity's sake, intending by it creatures bred 
of putrefaction. 

696. The insecta are found to breed out of several 
matters : some breed of mud or düng ; as the earth- 
worms, eels, snakes, &c. For they are botli putrefac- 
tions: for water in mud doth putrefy, as not able to 
preserve itself : and for düng, all excrements are the 
refiise and putrefactions of nourishment. Some breed 
in wood, both growing and cut down. QuoBre in what 
woods most, and at what seasons? We see that the 
Worms with many feet, which round themselves into 
balls, are bred chiefly under logs of timber, but not in 
the timber ; and they are said to be found also (many 
times) in gardens where no logs are. But it seemeth 
their generation requireth a coverture, both from sun 
and rain or dew ; as the timber is ; and therefore they 
are not venomous, but (contrariwise) are held by the 
physicians to clarify the blood. It is observed that 
cimices are found in the holes of bedsides. Some 
breed in the hair of living creatures, as lice and tikes ; 
which are bred by the sweat close kept and somewhat 
arefied by the hair. The excrements of living creat- 
ures do not only breed insecta when they are ex- 
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cemedf but also while they are in the body; as in 
Worms, whereto children are most subject, and are 
cbiefly in the guts. And it hath been lately obsenred 
by physicians, that in many pestilent diseases there are 
Worms found in the upper parts of the body, where 
excremcnts are not, but only humours putrefied. Fleas 
breed principally of straw or mats, where there hath 
been a little moisture ; or the Chamber and bed-»traw 
kept dose and not aired. It is received that they are 
killed by strewing wormwood in the rooms. And it 
is truly observed that bitter things are apt rather to 
kill, than engender putrefaction ; and they be things 
that are fat or sweet that are aptest to putrefy. There 
18 a worm that breedeth in meal, of the »hape of a 
large white maggot, which is given as a great dainty 
to nightingales. The moth breedeth npon cloth and 
other lanifices ; especially if they be laid np dankish 
and wet. It delighteth to be about the flame of a 
candle. There is a worm called a wevil, bred under 
ground, and that feedeth upon roots ; as parsnips, ear- 
rots, &c. Some breed in waters, especially shaded, 
but they must be by standing waters; as tlie water- 
Spider that hath six legs. The fly called the gad-fly, 
breedeth of somewhat that swimmeth upon the top 
of the water, and is most about ponds. There is a 
worm that breedeth of the dregs of wine decayed; 
which afterwards (as is observed by some of the an- 
cients) tumeth into a gnat, It hath been observed 
by the ancients, that there is a worm that breeds in 
old snow, and is of colour reddish, and dull of motion, 
and dieth soon after it cometh out of snow.^ Which 
should shew, that snow hath in it a secret warmth ; 

1 Arist Eist. An. v. 19. 



CENTüKY vn. 478 

for eise it could liardly vivify. And the reason of the 
dying of the worm, may be the sudden exbaling of 
tiiat little spirit, as soon as it cometh out of the cold, 
which had shut it in. For as butterflies quicken with 
heat, which were benumbed with cold ; so spirits may 
exhale with heat, which were preserved in cold. It 
is Si&rmed both by ancient and modern observationi 
tfaat in fumaces of copper and brass where chalcites 
(which is vitriol) is often cast in to mend the work- 
ing, there riseth suddenly a fly, which sometimes 
moveth as if it took hold on the walls of the ftir- 
nace, sometimes is seen moving in the fire below; 
and dieth presently as soon as it is out of the für- 
nace : ^ which is a noble instance, and worthy to be 
weighed ; for it sheweth, that as well violent heat of 
fire as the gentle heat of living creatures will vivify, 
if it have matter proportionable. Now the great axiom 
of vivification is, that there must be heat to dilate the 
c|)irit of the body ; an active spirit to be dilated ; mat- 
ter viscous or tenacious to hold in the spirit ; and that 
matter to be put forth and figured. Now a spirit 
dilated by so ardent a fire as that of the fumace, as 
soon as ever it cooleth never so little, congealeth pres- 
ently. And no doubt this action is furthered by the 
chalcites, which hath a spirit that will put forth and 
germinate, as we see in chemical trials. Briefly, most 
things putrefied bring forth insecta of several names ; 
but we will not take upon us now to enumerate them 
aU. 

697. The insecta have been noted by the ancients 
to feed little: but this hath not been diligently ob- 
served ; for grasshoppers eat up the green of whole 

1 Arist. ubi rapnu 
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coutitria» ; And Mk^wimnn di^vmir Itmven nwlfily ; dtul 

tluit »Iee{> Ait4 rc'Kt miutlu «^t liid<^ ; et« ihmtmtt and 
ImiUf Ac, TUay are all whltoui hlwHl i ' ¥f\mU may 
\nSf (or thni tha juka of ilmr \H)dUm m alm<mt M otte ; 
not bloodf and tttmh^ and Mkin^ and li<mc% a« in t^rfeet 
<fraitur<$» ; Uns ink'^al |mrU liav<$ extr(($in<i^ vari^ety^ hui 
tin» «imilar t^art« littl«^« It m tru<5 ilmt tiMty liavt^ («m^iw« 
4;;f tlicm) a diapltra^n and an InUmiinis ; and thtiy havt^ 
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They ar« not ({«nerally «f long liß;; yitt \Mitm \my» 
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livo tili tlii^y Ui old ; and atsln^ wUkh nmny tirniw 
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fi\nrh i or |j<;rliMi|/H iIm? ti\tHittKUi of IIm^ ftiiri ; (or that 
if th<fy w<fr<t hroiighi in, or ktt\^t (tUmt^ th<?y rniglit 

' It UuM Uiuyt \tt^Mn kH'i¥fH lh»l, utuirary Ut Um? o[tUtUm of Afj*t//U*(, iu- 
itMi-n Uff. h'fi \t\mM\f.t^', itti^ H uow M|/|M;«if« itt h*i fMHhiMwAf ijmifitry U* 
iUf. opUtiott tff UH lerfM m imturMli^i, Mi«t ifi/ry |m>*«*m( « uykUtm ttf r.UmA 
v<;m«|ii whj< h tJirrf.tt\pniuU Ot titM t\rt:utnüui4 ayitUtut 'ff otUnr t:\äu*^.* itf Hui- 
mnU. i'uvittr'tt tfiAuUnt lUnl rtiaitiralUnt (/y iruz-UMM in Uf^nkinUiui w\th 
4:ir4'u\iiiUm iit i.i'nwA v<c>**|ii i^giei iUffttfttfn Sm H\miUUrtm^, \f Ih« r<f*uH« 
it\tiH\ut>'A hy tfUH iff i¥tti Wi^Whu \iUy*\tt\ttviUU, /»»/! Ut iffnutu* hy lUaw.UMrd, 
tifH Ut StH litf^H^.HtXtA mt, iUti itiM kH^t^tui U tjfutkktMiy 'Am'urv Mui 4itti*'MiL 
'I UMff, WHM itt^rimin Ut ftuvkr, *// 'iitlUtth i* ll «ty*r« Utr ÜtM t^tfHUU i«4r« «f^ 
mAui*i\y Ut 'Jjv4c»i \Uftttnt',\>^vM t^ itttr»^m»\ j/ffe/ljl/w M//«, n Uat^Mitt y Ut uit/Ucr- 
rtilM iUK i^tnhUrtt tfftUtt Afiit'MUin Ut tUf. tu Mlatff i:rtifiliou, im rjtmimffA wUh 
lUtU of Uta Molluk^M, wh'/M rjtiiipittn my^tt\/Mi\tnt \t*i w«m iUf. fifkt Ut 
lUmintkimif., h U iMtf\*tti* Ut tt^mf.rvH iUn^i Hl. \\\\H\r*t^ Ut iUn ijmtffvtrrvy 
MwM'N UUn nit4 (tuviff wUit'h t«HiU pltuM Ut \%'Mi^ JH*U*fc, wMU ihn mMt\tt<t4, 
\uitfUiUitt ift umttfyUtii^ hi« oitit^tw^tf ili«i Um M/^Hm*^« Uhvh {/#<^RHy itptmk' 
hg tto Iffniu, 
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live longer. Many of the insecta (as butterflies and 
other flies) revive easily when they seem dead, being 
brought to the sun or fire. The cause whereof is 
the difinsion of the vital spirit, and the easy dilating 
of it by a little heat. They stir a good while after 
their heads are off, or that they be cut in pieces ; 
which is caused also, for that their vital spirlts are 
more difiused throughout all their parts, and less 
confined to organs than in perfect creatures. 

698. The insecta have voluntary motion, and there- 
fore Imagination ; and whereas some of the ancients 
have Said that their motion is indeterminate and their 
Imagination indefinite, it is negligently observed ; for 
ants go right forwards to their hills ; and bees do (ad- 
mirably) know the way from a flowery heath two or 
three miles off to their hives. It may be, gnats and 
flies have their imagination more mutable and giddy, 
as small birds likewise have. It is said by some of the 
ancients, that they have only the sense of feeling ; ^ 
which is manifestly untrue ; for if they go forth-right 
to a place, they must needs have sight ; ^ besides they 
delight more in one flower or herb than in another, 
and therefore have taste : and bees are called with 
sound upon brass, and therefore they have hearing ; 
which sheweth likewise, that though their spirit be 

1 Aristoüe, on the contrary, agrees with Bacon in thinking that insecta 
possess all the senses, and gives much the same reasons. A curioos proof 
of the existence of the sense of smell is that insects are deceived hy the 
timflarity of odours. 

' The notion that the bee could only see a few inches before it, and con- 
sequently that its return to the same pasture was a proof of great memory, 
was founded upon an erroneous view of the nature of insect vision. The 
bee, like other insects, sees chiefly by means of a number of tubes, each 
pointed in its own direction, and each connected with a distinct nervooa 
filflment. There is therefore no assignable reason why it should not see 
Mähr aa the stars. See Müller* s Physiology. 
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diffosed, yet there is a seat of their senses in their 
head. 

Other observations conceming tbe insecta, to- 
gether with the enumeration of them, we refer to 
that place where we mean to bandle tbe title of 
animals in general. 

Experiment solitary touching leajnng. 

699. A man leapetb better witb weigbts in bis bands 
tban witbout.^ Tbe cause is, for that tbe weigbt (if it 
be proportionable) strengtbenetb tbe sinews by con- 
tracting tbem. For otberwise, wbere no contraction is 
needful, weigbt binderetb ; as we see in borse-races 
men are curious to foresee tbat tbere be not tbe least 
weigbt upon the one borse more tban upon tbe otber. 
In leaping with weigbts, the arms are first cast back- 
wards, and then forwards with so much tbe greater 
force; for the hands go backward before they take 
their raise. Qucere^ if the contrary motion of tbe 
spirits, immediately before tbe motion we intend, doth 
not cause the spirits as it were to break forth with 
more force : as breath also drawn and kept in com- 
eth forth more forcibly : and in casting of any tbing, 
tbe arms, to make a greater swing, are first cast 
backward. 

Experiment solitary touching the pleasures and displeas-' 
ures of the senses^ especially of hearinj. 

700. Of musical tones and unequal sounds we have 
spoken before ; but touching the pleasure and displeas- 
ure of the senses, not so fully. Harsb sounds, as of a 

1 Arist. Problem, v. 8. 
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»aw when it is sharpened ; grinding of one stone against 
anotber ; squeaking or skriching noise ; make a shiver- 
ing or horror in the body, and set the teeth on edge. 
Tbe cause is, for that tbe objects of tbe ear do affect 
the spirits (immediately) most witb pleasure and of- 
fence. We see there is no colour tbat affecteth the 
eye mach with displeasure : there be sights that are 
horrible, because they excite the memory of things 
that are odious or fearfiil ; but the same things painted 
do little affect. As for smells, tastes, and touches, they 
be tliings that do affect by a participation or impulsion 
of the body of the object. So it is sound alone that 
doth immediately and incorporeally affect most. This 
is most manifest in music, and concords and discords in 
mnsic ; for all sounds, whether they be sharp or flat, if 
they be sweet, have a roundness and equality ; and if 
they be harsh, are unequal ; for a discord itself is but 
a harshness of divers sounds meeting. It is true that 
inequality not stayed upon, but passing, is rather an in- 
crease of sweetness ; as in the purling of a wreathed 
string ; and in the raucity of a trumpet ; and in the 
nightingale-pipe of a regal ; and in a discord straight 
fidling upon a concord : but if you stay upon it, it is 
offensive. And therefore there be these three degrees 
of pleasing and displeasing in sounds ; sweet sounds ; 
discords ; and harsh sounds, which we call by divers 
names, as skriching or grating, such as we now speak 
of. As for the setting of the teeth on edge, we see 
plainly what an intercourse there is between the teeth 
and the organ of the hearing, by the taking of the 
end of a bow between the teeth, and striking upon 
the string. 
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